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The large photo above shows the Elliott mechan- 
ical drive turbine with built-in reduction gearing. 
This type of unit is in wide use. The two smaller 
photos show larger units, the gear assembly 
being coupled, 
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The thundering skies over Nazidom grow 
ominously blacker, in spite of U-Boats, 
flak’, and enemy fighter planes. 
America’s high-octane “gas” is largely 
powering the rain of destruction now 
blasting the industrial heart of enemy 
Europe. 

The production of this Victory-making 
gasoline utilizes numbers of Elliott mechan- 
ical drive turbines, many with accompany- 
ing reduction gears. These units are used 
on refinery pumps everywhere, as well as 
in power plant drives for fans, pulverizers, 
and in units for the process industries mak- 


a speed other than the best operating 
speed of the turbine. 

Elliott mechanical drive turbines are 
universally favored as sturdy, dependable 
drive units. Where geared reduction is 
needed, Elliott builds both gear and tur- 
bine, the two elements being separate in 
the larger sizes, but in smaller sizes the 
gears are built-in and actually part of the 
turbine assembly in a compact, space-sav- 
ing unit. Gears are of approved tooth form 
adhered to with extreme accuracy, thus 
insuring maximum quietness in operation. 

If you have an application for a direct- 
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ing explosive components. Gears are used 


connected or geared turbine, Elliott has 
wherever the driven member operates at 


the unit to fit. Write us. 


ELLIOTT COMPANY 


JEANNETTE, PA. 


DISTRICT OFFICES IN PRINCIPAL CIT 


Steam Turbine Dept. 
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OSQUITO bombers in the rough, these hundred- 
M ton spruce trees can be called real ‘‘war plants.” 
Hauling these fallen giants out of the woods and to the 
mill is the job of Diesels. 

In lubricating not only these high-speed Diesels, but 
also the large stationary units in power plants and pump- 
ing stations, Texaco is saving money for operators by 
assuring longer service between inspections and over- 
hauls. 

Increasing the life of rings, pistons, liners and bear- 
ings, both Texaco Algol and Ursa Oils keep rings free in 
their grooves, valves active, ports clear, assuring piston 
seal that means full power and maximum fuel economy. 

Why not ask the cooperation of a Texaco Lubrication 
Engineer, available through more than 2300 Texaco 
wholesale distributing points in the 48 States. The 
Texas Company, 135 East 42nd Street, New York 17, 
New York. 


THEY PREFER TEXACO * More locomotives and railroad 


« More stationary Diesel horsepower 
in the U, S. is lubricated with Texaco 
than with any other brand. 


* More Diesel horsepower on 
streamlined trains in the U. S. is 
lubricated with Texaco than with all 
other brands combined. 


cars in the U, S. are lubricated with 
Texaco than with any other brand. 


* More revenue airline miles in the 
U. S. are flown with Texaco than 
with any other brand. 


* More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


-O Lubricants and Fuels 


FOR ALL DIESEL ENGINES 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—CBS %* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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. READER says that he likes many of the ideas about 
/\ housing expounded in the Revere Copper & Brass 
booklets referred to in these columns. But he says the 
big obstacle to them is not the difficulty of building them 
or of developing the mass production factories in which 
to build their elements or the fact that many people in 
the building materials field are opposed to them or feel 
that they cannot be produced at low cost. It is the simple 
fact that most people want the good old-fashioned type 
of house—a salt-box or Cape Cod or just plain American 
small town design (often very good, too)—rather than 
the dream house of the future. If you doubt this, says 
our friend, look around the Middle West and see what 
proportion of the houses built there following Chicago’s 
Century of Progress Exposition of 1933 were of mod- 
ernistic design. One of the features of that Exposition 
was a very complete and interesting exhibit of modern 
homes. Millions of Middle Westerners inspected them. 
How many of those people built them? Our friend says 
that most people are hidebound reactionaries, when it 
comes to building their own homes, especially after hav- 
ing lived in city apartments, Tradition, the influence of 
the home in fiction and poetry, recollection of homes 
admired in their youth by men not yet 50—who can say 
what makes them want the salt-box house in preference 
to the dream home of plastic and chromium? But they 
do. Much as we think a great deal of the opposition is 
purely commercial, we must regretfully agree that most 
people probably won’t want the dream home, even if 
they can get it. If only people weren’t human beings 


| F WINSTON CHURCHILL, who gave a free plug 
to Basic English in his recent Harvard University 
speech, had used Basic in one of his most famous 
speeches to his people, he would have been unable to 
utter that dogged, defiant sentence in which he offered 
them nothing but “blood, sweat and tears.” Instead, he 
would have been forced to offer in Basic nothing but 
“blood, head water and eye water.” Somehow that 
doesn’t sound Elizabethan; it sounds more like Beowulf. 
And good old Winnie is nothing if not Shakespearian. 
No, we don’t think” he would get very far with Basic 
English himself. Another Englishman says Basic is simply 
one more form of Pidgin English, useful for calling 
porters, since the English are notoriously lazy about 
languages. But the second commentator is in favor of it 
from a purely selfish point of view, having vainly at- 
tempted to learn Russian, Arabic, Persian and Chinese. 





¢ UST as the pontifical commentator on the radio was 

pontificating that “Our demonstrated aerial superior- 
ity in the Pacific war theater warrants us in the belief 
that, all other things being equal—blah, blah, blah—” 
our eyes were caught by a newspaper headline “Air 
Superiority Not Ours, Says Pilot in Pacific” over a 
despatch by George Weller from Munda, reporting a 
conversation with the commander of a crack unit of 
fighter planes. Is it any wonder that there are skeptics 
in this world? 
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«x 7 E HAVE recently had some interesting corre- 
A\ spondence with the inventor of a new method of 
generating power from the wind. This is a real big-scale 
idea, involving very large generating units each develop- 
ing 100,000 or 200,000 hp. We fear, however, that this 
inventor is 500 or 1000 yr ahead of his time. Perhaps 
some day the human race will have depleted its fossil- 
fuels close to the vanishing point, the synthetic chemists 
and the physicists will have been unsuccessful in pro- 
ducing enough of the required substances to furnish the 
necessary power through atomic disintegration and, 
pending that discovery, the race will have to investigate 
wind, sun and tide power. But now every time we think 
of these, we also recall the lamentations yttered almost 
20 yr ago to the effect that our petroleum reserves 
wouldn’t last until 1943. We recall that within a year or 
two after these Jeremiahs had spoken, a great wave of 
new oil discoveries swept the world. Today, with only a 
few years of known oil reserves in this country and with 
a mounting dependence on the internal combustion 
engine, we have a tremendous reserve of “engineer's 
oil”—oil that can be recovered from shale and coal-— 
and an expansion of exploration may yield more natural 
oil. Coal reserves are good for a long time. So it’s hard to 
see how we will need to depend on wind or sun or tide 
power for a long time to come. If by that time the 
human race hasn't figured out something new in physics 
or chemistry, it will have to go back to the original horse 
of the horsepower. But—suppose there aren’t any horses 
left then, either! There IS something to worry about! 


, HILE EMPHASIS in public metal scrap collec- 
VM tions is currently focussed on iron and _ steel 
through the Victory “Scrap Bank” Drive, the WPB 
Scrap Processors Branch is working intensively in com- 
mercial channels to step up and improve the flow of 
non-ferrous scrap. The aim is to induce dealers to gear 
their trade practices to wartime requirements, and to 
locate “hidden” supplies in quarters not covered by 
inventory reports to the Bureau of Mines. The fact that 
the scrap bank program is concentrated on iron and 
steel does not mean that a public campaign devoted to 
non-ferrous metal might not be needed in the near 
future. The Scrap Processors Branch and the industry 
divisions are exerting every effort to turn up all possible 
quantities of copper, brass, bronze, aluminum, and other 
metals from commercial sources before considering any 
appeal to the general public. 


S OF September, 1943, approximately 62,000,000 bbl 
A a year of residual fuel oil has been saved through 
conversion to substitute fuels. The savings by districts 
are: 


LIL) eae ae aR line ede RETA NE at’ 48,537,185 bbl 
pT ee eee 10,146,737 bbl 
ERIS Re 1,301,790 bbl 
pee Tee ee ae 110,496 bbl 
PL REE aN PRL ees oo 1,967,290 bbl 








| eeacial ON POSTWAR Employment and the Set- 
tlement of Terminated War Contracts has just been 
issued in a 16-page booklet by the Committee for Eco- 
nomic Development. It is a statement on national policy 
by the Research Committee of C.E.D., and the fact that 
Ralph. Flanders is chairman of this committee should be 
sufficient guarantee that this is no mere nebulous theoriz- 
ing and wishful thinking. The report, after discussing 
the intimate relations between the two factors named 
and their fundamental importance, makes specific recom- 
mendations for needed Congressional action on the fol- 
lowing four points: the Contract Settlement Board; 
Delegation of Authority to Contracting Agencies to 
Make Final Settlements; Expansion of the Legal Machin- 
ery of the Federal Government; Mandatory Loans to 
Contractors and Sub-Contractors, Every engineer and 
engineering executive in industry will be intimately in- 
volved in the problems discussed in this report and 
should get a copy either through his local C.E.D. 
regional committee or from C.E.D. headquarters at Room 
3311, Department of Commerce Building, Washington, 
Le os 


“T* HE RECENT remarkable development of glass 

tanks or vats for industrial use, says R. B. Tucker 
of Pittsburgh Plate Glass Co., is one of the most im- 
portant advances in the glass industry. Dozens of in- 
dustries are turning to glass for their tanks and installa- 
tion of the tanks and relining of existing units with 
glass are increasing rapidly. This use of glass is not to 
be considered as merely temporary. Glass tanks are of 
high tensile and compressive strength, are impervious 
to chemicals and liquids of almost any type, are non- 
absorptive and non-porous and present a hard, sanitary 
surface requiring practically no maintenance. Tanks 
are manufactured complete at the factory, but if new 
linings are required for existing tanks, crews of installers 
are prepared to move into the plant for relining tanks 
previously lined with copper, rubber or other critical 
war materials. 


( UANTITATIVE MEASUREMENT and accurate 
observation of the actual flow of fluids around an 
obstruction, such as the hull of a ship or a pipe or baffle, 
are now possible by means of a method recently devel- 
oped at Massachusetts Institute of Technology, says the 
Industrial Bulletin of Arthur D. Little, Inc. This method 
is analogous to that wherein engineers use polarized 
light, produced with optical equipment, to render visible 
the strains in plastic models of solid structures, such as 
gears. In the analysis of fluid flow, a suspension of ben- 
tonite (a clay found abundantly in the West) in the 
fluid serves to modify polarized light shining through 
the transparent walls of the experimental channel, just 
as the plastic modifies light in the analysis of strains in 
solids. The bentonite particles are very small and light 
and move exactly where the fluid takes them. As has 
been repeatedly pointed out, a great deal of industrial 
equipment has been constructed in the past on the 
assumption that the fluid flows through certain passages 
in the equipment exactly as the trained arrows showed it 
on the blueprints and as the very complicated mathe- 
matical analysis showed it ought to flow. Now perhaps 
we shall be able to find out how it actually does flow. 


a ileriaerven in the supply of Freon-12 refrigerants 
\J will continue for some months, members of WPB’s 
General Refrigeration and Air Conditioning Industry 
Advisory Committee and of the Industrial Refrigeration 
Industry Advisory Committee were told at a recent joint 
meeting. The completion of a new plant in February, 
1944, will provide some relief, Government officials 
stated, and there is some possibility that another plant 
will be built. The report of the Task Committee on 
requirements for refrigeration equipment was also pre: 
sented at the meeting. The estimated amount of neces- 
sary replacement equipment for 1944 indicates that con- 
siderable equipment is being operated beyond its norma! 
life expectancy at present, and that it will be impossible 
to make necessary replacements in food processing and 
storage facilities, and in industrial installations of refrig- 
eration unless the amount of equipment available in 1943 
is greatly augmented next year. 


ENATE to Hear of Cartel Evils said a recent news- 
\/ paper headline. But a recent American visitor to 
England reports that he was shown how the British atti- 
tude towards cartels and large monopolies is entirely 
different from ours. He was told that the British 
wouldn’t allow their large companies to fail and that 
there might be some difficulties in Anglo-British co-opera- 
tion if we do not modify our Sherman anti-trust laws. 
Certainly there is a wide gap here in the traditions and 
attitudes of the two countries on this subject. 


EPARTMENT OF LIBERAL EDUCATION in 
the House Organs in 15 min a Day. The Effect of 
Humidity on Electrical Measurements—General Radio 
Experimenter, Aug. 1943. Our Comeback at Pearl Har- 
bor: the first story we have seen that gives any technical 
details of what happened and what has been done to re’ 
pair the damage, illustrated with official U.S. Navy pho- 
tographs of the damaged ships and the repair work done 
on them—Compressed Air Magazine, Oct., 1943. 
Blowdown: types, methods of calculating, diagrams of 
equipment—The Betz Indicator, Sept., 1943. We Hire 
the Handicapped: details of how the Jacques Kreisler 
Manufacturing Co. has successfully worked out the prob- 
lem—American Mutual Magazine—Aug., 1943. Can- 
ada Puts River to Work: details of the La Tuque 
project on the St. Maurice River—The Power Specialist, 
July-August, 1943. 
F YOU WANT to know what’s going to happen, read 
the comic strips. Wm. Schwindler, chief aeronautical 
engineer for Grumman, expounded this idea to a group 
of friends not long ago. “All the engineer does is try and 
keep up with the comic strip guys. Look at the death 
ray. It’s been in the comic strips for 3 or 4 yr and you 
see how we’re headed toward it now with radar. .. . 
Take the bazooka. Probably the guy that invented that 
saw it as a kid in a comic strip. Having seen it in his 
impressionable years, he later made it mathematically 
possible. Why, they had amphibious tanks and pilotless 
planes and even paratroopers. Somebody made a para- 
troop moving picture and when the picture was exhibited 
in Russia they came up with the thing itself. Who’s crazy 
now? If you want to tead the future, read the comics. 
They all come true. If a mind can produce the idea, a 
mind can make it work.” 
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¥ All mechanical parts of burners 
should be kept clean and in good 
operating condition. Worn parts should be 
promptly replaced. Keeping equipment in 
good condition will save you many times 
over the cost of replacements. 


Temperature of oil supplied to 

burners should be tched care- 
fully. Bunker “C” or No. 6 oil should be 
supplied to burners at a viscosity of 150 
SSU for best atomization. 


¥ Atomizers should be properly ad- 
justed for best position with rela- 
tion to air register throat. 
No more air than is absolutely nec- 
essary for complete combustion 
of the fuel without objectionable smoke 
should ever be supplied to the burners. 
If at all possible a recording flue-gas 


analyzer should be installed. If a record- 


ing analyzer is not installed, frequent 
analysis of combustion gases should be 

. made with a hand analyzer. 
The fire side and water side of 


DOING ALL YOU \ 22222 


A definite schedule for cleaning tubes 
should be established. 


CAN TO AVOID a 


turer’s guarantees. Too high a temperature 


ITINYOUR | == 


Boiler baffies should be maintained 
in good condition. Leakage through 


BOILER PLANT? fo ss=°=° 


Boiler settings, tube doors, explo- 
sion doors and boiler entrance 


Fuel is a vital weapon of war. It is imperative that doors should be kept airtight. Infiltration 
of air through any of these parts causes a 


boiler plants fired with fuel oil, transfer every last serious loss in efficiency. 
heat unit to useful power or heat. 











Test checks should be made fre- 
. . quently on the overall efficiency 
To make sure that your heat or power plant is of the boiler plant. 


delivering all the steam of which it is capable with incited ineaactian 
the least possible fuel consumption . . . check your water heaters, pumps, etc., should be 

e ‘ * 2 maintained in the best possible condition. 
operation against the ten points listed opposite. 


TODD SHIPYARDS CORPORATION 
TODD COMBUSTION DIVISION 


601 West 26th Street, New York 1, N. Y. 


NEW YORK MOBILE NEW ORLEANS GALVESTON 
SEATTLE BUENOS AIRES LONDON 


255 4 
> tooo BURNERS * * ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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HREE more in the long list of modern, high 

pressure generating stations to select Yarway 

Unit Tandem Blow-Off Valves —the 1500 Ib 
Martinez, Avon and QOleum Stations of the Pacific 
Gas and Electric Co. 


The illustration shows five of the six Yarway Unit 
Tandems in use on water wall drains and boiler blow 
down lines at Martinez Station. All together, there are 
24 High Pressure Yarway Unit Tandems in use in 
the three plants. 80% of the leading high pressure 
utility and industrial plants have selected Yarway 
Tandem Blow-Off Valves. 





Years of service have proved the sound design and 
metallurgy of these valves for blowing down or drain- 
ing and sealing. Such records as—"3000 blows at 
pressures of more than 1300 psi without a single 
replacement of parts or repairs of any nature”—have 
made the Yarway Unit Tandem the outstanding pref- 
erence for high pressure service today 


What are your draining and blow down requirements? 
Write for Catalog. Section B-431 for pressures up to 
2500 lb; section B-422 for lower pressures. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia, Pa. 





BLOW-OFF VALVES 
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ITH time, fuel, manpower and _ in- 
dustrial equipment all at a premium, 
it is vitally important that no method of 
speeding up production be overlooked. 
Heating time on steam-jacketed equip- 
ment, unit heaters, dryer rolls, cookers, 
evaporators, and other heating and process 
units, can often be cut a surprising degree 
by Armstrong Unit Trapping. 


Automatic Air Elimination—Air in heat- 
ing units, dryers and other process equip- 


& Time 75%, 
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speed up 


ment dilutes steam, reduces its temperature 
and impedes heat transfer. Armstrong Traps 
speed up heating by eliminating air auto- 
matically along with the condensate. 
Automatic Condensate Drainage—Slug- 
gish condensate elimination slows up heat- 
ing. Armstrong Traps remove condensate 
as fast as it accumulates and under all load 
conditions, without steam loss. Steam sav- 
ing means fuel saving. 


ARMSTRONG , MACHINE WORKS 


SIO Maple St. 


Three Rivers, Michigan 


Armsbrong STEAM TRAPS 
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ONE OF A SERIES OF SLIGGESTIONS TO AIM PRODUCTION 
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Have You a Tough 
Grease Problem? 


HOW TO 
SOLVE 


Operating Problems 
with Crewe 


JUST LOOK AT SOME OF THE OPERATING CONDITIONS SPECIAL GARGOYLE GREASES 
ARE LICKING. THE EXPERIENCE THAT DEVELOPED THESE GREASES IS AVAILABLE TO YOU... 


HIGH 
TEMPERATURE | 


eT 
EXCESSIVE 


WATER 


EXTREME 
SPEEDS | 


a 
HIGH 
PRESSURES 


LOW 


WATER-FLOODED 


BEARINGS 


20,000 TO 
50,000 R. P. M. 


MEETS MOST 
SEVERE STEEL 
MILL USE 





TEMPERATURE 





F YOU are responsible for the opera- 

tion of any machines or equipment 
that are grease-lubricated—be sure 
you’ve heard the Gargoyle Grease 
story! 

There is available to you the same full 
line...the same high quality in Gargoyle 


Gargoyle Grease BRB4 
Gargoyle Sovarex 
Grease 


Gargoyle Grease AA 
Gargoyle Sovarex 
Grease 


Gargoyle 
Grease BRB4 
(for ball bearings) 


ae 


Gargoyle Grease 
Sovarex L 








Gargoyle 
Mobilgrease Zero 





Greases that you have learned to de- | 
pend upon in Gargoyle Oils. 


And they are sold on the same basis 


i.e. their use will bring you benefits | 
in power and maintenance econ- | 


omies...and in full time, capacity | 
production! i 


SOCONY-VACUUM Oil CO., INC.— Standard Oil of N. Y. Div. » White Star Div. » Lubrite Div. * Chicago Div. 
White Eagle Div. * Wadhams Div. » Magnolia Petroleum Co. » General Petroleum Corporation of California | 


HEADQUARTERS FOR GREASES TO MEET EVERY PROBLEM — 


SOCONY-VACUUM 





Emeitomatic is! Co, METERS 


Checking Combust; 
ion 





W. 
DATA RITE FOR 


BOOK No. 8-13 
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3or 20 stirring years... 


“FIRSTS” FOR 


WALL LABORATORIES 














1922 When “experts” solemnly 


guessed that boiler scale was formed by 
sludge baking onto boiler surfaces— 
Hagan Corporation began the first 
physical-chemical investigation to 
find out how and why scale actu- 
ally formed. 


1923 When most chemists investi- 


gating water problems went no further 
than laboratory tests in beakers— 
Hagan Cooperative Research 
proved by a 42-day chemical bal- 
ance on an operating boiler that 
boiler scale formed in place on the 
heat-transfer surface. 


1924 When costly “boiler com- 


pounds” with allegedly marvelous prop- 
erties but secret compositions were used 
hit-or-miss— 

Hagan Cooperative Research made 
the use of standard chemicals— 
soda ash and sodium orthophos- 
phates — effective by controlling 
chemical equilibria in the boiler. 


1926 When others engaged in boil- 


er-water treatment jealously guarded 
their bits of technical knowledge— 
Hall Laboratories, newly formed 
subsidiary of Hagan Corporation, 
blazed a trail, “telling the world” 
in technical detail precisely how 
to maintain proper boiler-water 
conditions. 


1930 When conditioning of boiler 


water with orthophosphate according to 
the principle of chemical equilibrium 
was slowly gaining gencral recognition— 
Hall Laboratories explored the un- 
developed field of the molecularly 
dehydrated phosphates, lifted so- 
dium phosphate glass from scien- 
tific obscurity to practical use as 
the most useful and versatile phos- 
phate for water conditioning. 





1922 : 
Castor oil, potato peelings, 


flaxseed meal and wheat ’ ; 
chaff held no magic. the 1931 When the sulphate-alkalinity 


ratios for preventing embrittlement were 
accepted blindly or criticized bitterly— 


Hall Laboratories initiated therais- 
ing of funds for a cooperative in- 
vestigation to find out how sodium 
sulphate actually behaved. 
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medicine men with their strange, costly 
and ineffective remedies were still in their hey 
day. Neither they nor anyone else knew how or 
why boiler scale was formed. But every power 
plant engineer knew what it was doing to his 


boilers and was desperate for a remedy. 


ACK in the early twenties boiler-water 


(Cox 
31IRST to find the answers 


to boiler water problems 





chemist of the Bureau, was placed in charge. 








Then began to unfold a drama which during 
the more than twenty years since, has resulted 
in one revolutionary FIRST after another. By 
utilizing the practical judgment of the engineer 
in applying the advanced thinking of the physi- 


cal chemist, Hall Laboratories has consistently 


stood forth as a pioneer in water conditioning. : 


How that remedy came, through the deter- 


mination of engineers who had _ pioneered 
HAGAN AUTOMATIC COMBUSTION 
CONTROL, is now steam power history. They 
saw the futility of stepping up steam produc- 
tion if the benefits were to continue to be offset 


by boiler failure due to scale and resolved to 


do something about it. 


means of a cooperative investigation with the 
U. S. Bureau of Mines. R. E. Hall, physical 


1933 When softened water could 


be obtained only by distillation, by pre- 
cipitation of hardness, or by base ex- 
change— 

Hall Laboratories added a new 
fourth way—sequestration of cal- 
cium and magnesium ions in a 
soluble complex by means of 
sodium phosphate glass. 


1938 When attention was concen- 


trated on reducing dissolved oxygen in 
boiler feed water to 1 part or less in 100 
million to prevent corrosion of tubes— 
Hall Laboratories showed that 
steel in high-duty tubes was being 
oxidized away, not by infinitesi- 
mal amounts of dissolved oxygen, 
but by the 0.89 pound of oxygen 





In 1922 they set out to find the answer by 





combined in each 
pound of boiler 
water. 


1 942 When tech- 


nical talent was concen- 
trated on removing silica 
from boiler feed water 
to obviate siliceous de- 
posits in boilers and tur- 
bines— 


Hall Laboratories carried into the 


stage of actual full-scale plant 
operation anew development, the 
findings from which—as spectacu- 
lar in their benefits as any in the 
whole history of boiler-water con- 
ditioning — will be announced in 
the near future, 
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our specialty. 


We sincerely believe that no other institu- 
tion in the world can offer you the accumulated 
knowledge and experience, or the complete 
service for efficient, maintenance-free, economi- 


cal power plant operation, which we have made 


w~ 














HAGAN 
HALL 
BUROMIN 
CALGON 










HALL LABORATORIES, INC. 
A subsidiary of Hagan Corporation 
Hagan Building, Pittsburgh, 30, Pa. 











First installation of two Iron 
Fireman Pneumatic Spreader 
stokers, which fire 394 h.p. 
cross drum boilers. The boilers 
operate at approximately 200 
per cent of rating, carrying 300 
psi with 150 degree superheat, 
using preheated air at 350 
degrees under the grates. 


Power Plant, 
Halltown Paper 
Board Company 

Halltown, 
West Virginia. 
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FLOOR LEVEL 


35,000 Pounds of Steam Per Hour Produced During Peak Loads 


Two Iron Fireman Pneumatic Spreader stokers serve 650 degrees. An air preheater is installed which raises 
two 394 h. p. straight tube boilers and operate at 1000 the temperature of the combustion air up to approxi- 
h. p. during peak loads. This is an output of 35,000 Ibs. mately 350 degrees. This installation at Halltown Paper 
of steam per hour per boiler. The boiler pressure is 300 has reduced auxiliary power cost and maintenance cost. 
- psi; superheating brings the steam temperature up to Steam cost has been reduced from $.235 to $.18. 


FREE BOOK on Pneumatic Spreader Firing 


Contains full descriptions, capacities, operating data, etc., with layouts 
and photos of 10 actual installations. Sent free, on request. Write 
to Iron Fireman Mfg. Co., 3521 W. 106th Street, Cleveland, Ohio. 
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S] Save Halltown Paper Board Co. 
Over $12,000 a Year 


Burn Low Grade Coal 
with High Efficiency 


* 


@ Because Iron Fireman Pneumatic Spreader 
stokers burn lower-grade coals, Halltown Paper 
Board Company installed them to replace multi- 
ple retort underfeed stokers of another type. 
Fuel savings alone have been remarkable—over 
$12,000 a year. These savings have liquidated 
the investment in less than three years. 

This performance is typical of what Iron 
Fireman firing is doing in tens of thousands of 
boiler rooms. Iron Fireman automatic coal 
stokers, in addition to cutting fuel costs drastic- 
ally, are increasing steam output 10 to 35 per 
cent—and are burning coal—a plentiful fuel. 


How the P. S. Stoker Achieves its 


Remarkable Results 


The Iron Fireman Pneumatic Spreader conveys 
steam size coal from the hopper or main coal 
bunker to a transfer housing, where the coal is 
picked up by a stream of air and conveyed to the 
furnace and grates. The fines burn in suspension, 
utilizing the conveying air for combustion. The 
larger pieces form a shallow fuel bed on the 
grate. By means of an adjustable nozzle, the coal 
is dropped by gravity and distributed uniformly 
over the entire surface of the grates. 

The conveying air provides the overfire air 
which is, of course, a requisite of efficient com- 
bustion. This air is more intimately mixed with 
the coal than is possible by any other means. 


q 
ts : 
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THE IRON FIREMAN 


* 


Entering at right angles to the flow of undergrate 
air through the fuel bed, the conveying air 
produces maximum turbulence. This conveying 
air, which has been heated by contact with fur- 
nace gases, preheats the coal before it enters the 
furnace. This results in rapid ignition and highly 
efficient combustion. 

Applications are flexible; the stoker can be set 
at boiler room floor level, or on the floor above 
or below. It can be located at any angle in front 
of the boiler, and at distances of 30 feet or more 
from the boiler front. 

The Iron Fireman Pneumatic Spreader stoker 
was designed to burn efficiently a wide range of 
such economical fuels as the lower-grade bitu- 
minous coals, and also sub-bituminous and 
lignite coals, and to provide a reliability of 
operation, physical adaptability, ease of operation, 
and low maintenance not afforded by other types 
of automatic coal burning systems. 


lron Fireman Stokers are Available. 
Write for Information 


Output of Iron Fireman commercial and indus- 
trial stokers has been substantially increased to 
equip heating and power plants converting from 
oil, hand-fired coal and gas. Our nationwide 
organization of qualified factory representatives 
and dealers is at your service. Write for literature. 
Iron Fireman Manufacturing Company, 3521 
West 106th Street, Cleveland 11, Ohio. 


FIREMAN 


Automatic Coal Stokers 
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Here, in the Tomlee Electronic 
Control System you have a 
method of control and regula- 
tion of time, temperature, pres- 
sure, flow and quantity that is 
the very ultimate in practicality 
...It is a combination of elec- 
tronic, electrical, hydraulic and 
mechanical action so well co- 
ordinated and so precisely de- 
signed that feeble, minute im- 
pulses are transmitted into me- 
chanical action with the speed 
of light... It will record, regu- 


























late and control variations in 
any pre-set value in milliseconds, 
totally eliminating “lag” and 
“hunting,” and thereby prevent- 
ing the accumulation of repeated 
errors which affect the quality of 
a product, cause waste of time 
and increased processing and fuel 
costs... Read the opposite page 
carefully... It explains how the 
system functions in improving 
the efficiency of a heating sys- 
tem and reduces fuel costs up 


to 20%. 
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Though not generally acknowledged, excessive fuel costs are 
frequently traceable to the inefficient utilization of the steam 
generated rather than to any inefficiencies in the generation of 
the steam. Steam generated in a high-pressure boiler, reduced —— 
through a reducing valve to the low pressure necessary to sup- 
ply the demand, viz. 5 lbs., is held to exactly that pressure. 

As changes in the condensing rate take place in any part of 
the system, minute changes in pressure also take place. These 
are instantaneously compan for in the sequence following. 

As minute variations in pressure occur at impulse tube (I), they 
are transmitted to the extremely sensitive element (K). These 
minute variations open or close a contact in (K) which operates 
on only 2 milliamperes of current. This feeble current operates f 
tubes (L) in Flashtron Unit (M), which cause either one of two 
solenoids located in housing (N) to operate four-way valve (QO), 
which turns a maximum of 11 degrees in either a clockwise or 
counter-clockwise direction, forcing oil under pressure through uN 
hydraulic lines (P) and (Q). This hydraulic pressure operates a 
piston in hydraulic unit (R) which in turn proportions reducing 
valve (C), thereby causing the valve to literally float on a cushion 
of live steam, constantly responsive to the most minute varia- 
tions in the low-pressure side of the system and maintaining the 
value pre-set by adjusting sensitive unit (K). 
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It is obvious that as more rapid condensation takes place in 
radiator (E) than in radiator (F) and consequently more steam 
being required in radiator (E), impulse will occur in impulse tube 
(I); and conversely, when higher condensation in radiator (E) has 
been compensated for, impulses in tube (I) will immediately act 
to reduce the volume of steam flowing through reducing valve (C), 
maintaining the value originally pre-set in sensitive element (K). 

While the application described and illustrated here has to do 
specifically with a heating problem, the advantages of Tomlee 
Electronic Control System are equally applicable to process 
control or wherever control and regulation of time, temperature, “ 
pressure, quantity or flow is involved. (| 


The Tomlee Electronic Control System is the product of a com- 
pany highly skilled in the manufacture of precision apparatus. 





This company is in a position to make specific reeommenda- 
tions covering the application of this system to practically any 
control problem. Write for complete information. TomLEE Too 
& EnciInEERING Company, 253 Third Avenue, South, Minne- 
apolis 15, Minnesota. 
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This 150,000 lb. per hour steam generator operating on low cost anthra- 
cite saves 50% of fuel costs of bituminous required for the same rating. 


Ww FOSTER 


22 November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 









































oust 
COLLECTOR 




















Sth ee 





ON a aL at OYE PUR GN Battie Sr oe S 
* 





PRIMARY AIR 
ANO FUEL 


inte s 


ny 
Sree 
5S 


CARRIER AIR 
ANO FUEL 
FROM MILL 


g 


C4 
g 


6 

‘ 

‘| VERTED 
ain 

















— 


[seconoary AIR DAMPERS 


AUXILIARY 
IMPACT PULVERIZER 





4 COMICAL BALL MILL 
| 








Sa ee ae a aoa RM eT SS CUE ML hE MB 
Se ; 





Sectional drawing of a 175,000 Ib. per hr. high efficiency steam generator which 
operates on pulverized anthracite. This is one of 2 duplicate units recently installed 
in a large Eastern paper mill. 


@ Three steam generators fired with pulverized 
anthracite have been continuously operated 
for several years in two prominent boiler 
plants. Fuel costs of the unit located nearer 
the anthracite fields are 50% less than if bitu- 
minous was fired, while the other installment, 
situated at greater distance from the mines, 
effects a corresponding saving of 20%. 

For many years “bin” storage systems were 
necessary adjuncts when burning pulverized 
anthracite. Fuel characteristics plus limita- 
tions in the pulverizing equipment made these 
complex and expensive applications necessary 
for safe and continuous operations. 

Then came the Foster Wheeler “unit” sys- 
tem for pulverized anthracite. Specially de- 
signed pulverizers, burners, furnaces, boilers, 


FOSTER WHEELER CORPORATION, 


165 BROADWAY, 


superheaters and heat recovery equipment 
were all integrated into a single unit to pulver- 
ize and fire anthracite continuously and as re- 
quired. “Bin” storage was eliminated and the 
new installations showed a continuous record 
of high efficiency, low maintenance and stable 
furnace conditions under fluctuating loads. 
The first unit has now pulverized, in highly 
successful operation, 225,000 tons of anthracite 
having an average Btu value of 10,500 and 
average ash content of 15%. 


For more than seven years pulverized an- 
thracite has been successfully fired in Foster 
Wheeler “unit systems”. Commercial operat- 
ing records of the seven units already in serv- 
ice show uniformly economic and efficient per- 
formance. 


NEW YORK 6, N. Y. 


WHEELER W 
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150,000 Ib VU Steam Generator 
pulverized coal or natural gas-fired 





Installation of a mid-west transportation company. 
Includes Elesco Superheater and Tubular Air 
Heater. Firing equipment consists of C-E Ray- 
mond Bow! Mills and C-E Type R Burners. Design 
pressure—475 psi. Total steam temp.—735 F. 



































| 
300,000 Ib VU Steam Generator 
oil-fired 


A semi-outdoor installation for a large southern 
public utility. Includes an Elesco Interbank Super- 
heater and an Elesco Fin Tube Economizer. De- 
sign pressure—1000 psi. Total steam temp.—905F. 
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60,000 Ib VU Steam Generator 
pulverized coal or oil-fired 


Installation of a southern textile mill. Firing equip- 
ment consists of C-E Raymond Bowl Mill and 
C-E Type R Burner. Design pressure—300 psi. 
No superheat. 
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we = Freee | a ae 38,800 Ib VU-Z Steam Generator 


70,000 Ib VU-Z Steam Generator 4 

with C-E Multiple Retort Stoker ae One of three VU-Z Units installed by a mid-west 

te ae cement plant. Included are Elesco Interbank 

Installation of a large southern utility. Includes Elesco Superheaters. All three are fired by C-E Spreader 

Interbank Superheater and Elesco Fin Tube Econo- | Stokers. Design pressure—275 psi. Total steam 
mizer. Design press.—250 psi.Total steam temp.—510F. 7 temp.—468 F. 





with C-E Spreader Stoker 
























































35,000 ib VU-Z Steam Generator 35,000 Ib VU-Z Steam Generator 
with C-E Type E Stoker with C-E Chain Grate Stoker 


Installation of an eastern oil equipment manufac- Installation for a mid-west confectionery plant. 
turer. Design pressure—200 psi. No superheat. Design pressure—200 psi. No superheat. 
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No basic industry in America has been called upon to be: 
a heavier war burden than the great Aluminum Industry 
From the early days of cash-and-carry, aluminum produce 
have worked shoulder to shoulder with America’s electri 
power producers to help build the weapons and machine 
which are today’s assurance of Victory. 





In the power plants, too, which supply America’s count 
less war industries, American Blower Mechanical Draft Fan 
and Fluid Drives are helping set new peak records of electri 
energy output. 


After Victory, American Blower will be in a position t 

supply the Public Utilities and all other industries with ; 

‘ ever increasing amount of mechanical draft equipment, heat 

American Blower general purpose ing, ventilating, dust collecting equipment and Fluid Drives 


industrial Type E exhauster. 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGA 
aii CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIC 
a, Division of [AMERICAN Radiator and Standard Sanitary Corporation 


hisboe 4 


Left—A group of American Blower Dust 
Collectors ready for shipment to be used 
-for process work in the Aluminum Industry. 
Right — shows factory assembly of an Air 
Supply Fan. 




















ALUMINUM INDUSTRY 
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These large American Blower Air Supply Fans 
were designed for pot room cooling. They are 
an essential requirement for aluminum produc- 
tion for all-out Victory . .. are only one type 
of the custom-built air draft equipment in use 
in America’s great aluminum plants. 

















A battery of special Purifiers, under construc- 
tion at one of American Blowet’s three great 
Plants, for air purification and cooling elec- 
tical equipment in the Aluminum Industry. 

















TERRY 
SOLID WHEEL TURBINE 
ADVANTAGES... 


— The blades and the wheel (see above) are in at the back of the buckets and, therefore, close 

one piece so that there are no parts to be- blade clearance is not necessary. 

come loose or work out. — As the only function of the blades is to form 
— The blades hee large clearances. a series of pockets, wear of the blade edges 
is of little consequence and does not materi- 
ally affect the horsepower or efficiency. The 
important part of the bucket is the back, or 
— It is impossible for the blades to foul. bottom, which is a solid forging. 


— The blades are double rim protected. 


— End play will not damage the blading. 


— The power producing action of the steam in The Terry wheel will withstand abuse that 
the wheel takes place on the curved surfaces would wreck any built up wheel. 





THE TERRY STEAM TURBINE CO. 


November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 





At right — 
Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the 
wheel bucket in which its direction is re- 
versed 180°. As this single reversal uses but 
a portion of the available energy, the steam 
1s caught in a stationary reversing chamber 
and returned again to the wheel. 
This process is repeated several times 
until practically all of the use- 
ful energy has been utilized 


TERRY SQUARE-HARTFORD, CONN. 
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FOR UNINTERRUPTED 
POWER SERVICE 


Air compressors for starting 


T.. outstanding reliability of Worthington diesel 

and gas engines is a matter of definite record in hundreds 
of installations, and in a wide variety of applications. 
They are giving unbroken performance—with high 
operating efficiency—over long periods of continuous 
service. 
And, all Worthington auxiliaries ... air compressors for 
starting, rotary pumps for fuel-oil transfer, centrifugal 
pumps for jacket water circuJation and evaporative 
coolers for jacket water cooling . .. give additional service 
security through the undivided responsibility of one 
maker. & 


Thousands of horsepower of Worthington engines... in 
Army and Navy bases, ordnance plants, industrial and 
municipal power plants ... are now carrying important 
parts of the United Nations’ war power load. 


DIESEL ENGINES GAS ENGINES 
150 to 1500 hp. 175 to 2880 hp. 
CONVERTIBLE GAS-DIESEL ENGINES 
150 to 1500 hp. 


= ws = } ~ 
ape, OUR WORTHINGTON PLANTS 
FOR EXCELLENCE IN WAR’ PRODUCTION 
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HEATING, VENTILATING anp 
COMBUSTION EQUIPMENT 
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Seesaw “Coal-oil-Coal” 


Conversions End Up With 
‘TAYLOR STOKERS 


LMOST 20 years ago in 1924, a cer- 
tain New England plant installed 
two Taylor Stoker fired boilers. The per- 
formance of the stokers was perfectly 
satisfactory... but, after several years, a 
favorable turn in fuel oil prices made 
permanent conversion to oil firing seem 
logically and economically advisable. So 
the stokers were removed. 
Then, a few. years ago, coal again be- 


JUDGE THE SELECTION OF FUEL FIRING 


1, RELIABILITY—the ability to operate with minimum outage 
and minimum standby equipment. 

2. CAPACITY—the ability to provide adequate prime capac- 
ity ratings, with sufficient reserve capacity for emergencies. 
3. MAINTENANCE—the ability to operate continuously with 
minimum repair costs. 

4. FLEXIBILITY —the ability to follow the steam demand upward 
or downward ... quickly and without sacrificing efficiency. 
5. EFFICIENCY—the proved dollar efficiency (total cost of 
steam production) as shown by actual performance in similar 
installations. 

6. OPERATION—the ability to operate continuously, the num- 
ber and type of operations required, the ease of combustion 
adjustments, etc. 

7. ADAPTABILITY—the ability to meet special and limiting 
conditions, present and future—structural limitations, utiliza- 


AMERICAN ENGINEERING 


PHILADELPHIA 
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came economically available. One boiler 
was reconverted to coal firing and, on 
the strength of past experience, the 
reconversion included a Taylor Stoker. 
Hardly had this step. been _completed 
when war and fuel oil restrictions neces- 
sitated changing over the second boiler. 
The second Taylor Stoker was purchased 
early this year and is now inservice. This 
plant KNOWS what TaylorStokers cando! 


EQUIPMENT BY THESE TWELVE POINTS 


tion of present equipment, growth and change of power 
service demands. 

8. FUEL FLEXIBILITY—the ability to burn efficiently and easily 
fuels from many sources having widely varying characteristics. 
9. REFUSE DISPOSAL—the ability to economically eliminate 
ash or refuse and the opportunities of disposal at low cost, 
10. STACK DISCHARGE —the practical elimination of “smoke 
nuisance” without special equipment. 

11. SPACE REQUIREMENTS—the ability to conform to exist- 
ing or future space limitations, to short and wide or long and 
narrow furnaces, Also the accessibility of component parts for 
maintenance and operation, 

12, OBSOLESCENCE — the adaptability of the equipment 
toward possible future modernization with minimum of com- 
plication and outage. 


PENNSYLVANIA 
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A-E-CO TAYLOR STOKERS 4 f} 
LO-HED HOISTS 
| / / 
HELE-SHAW FLUID POWER / ’ 


MARINE DECK AUXILIARIES 


pomPase CD 
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... if we'll do ours! 


Our fighting men are giving ’em the works—and they’ll keep it up 
until Victory is won. But they’re depending on us to do our job on 
the home front. They are depending on us to work a full day every 
day ... to conserve gas, oil, rubber, metal . . . to buy nothing except 
necessities and invest the balance of our incomes in War Bonds. They’re 
doing their job—let’s get tough with ourselves and do our job, too! 








THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Manufacturers of GARLOCK Packings, Gaskets and KLOZURE Oil Seals 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 
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Steam engine indication is one method used by Standard Oil Engi- 
neers to bring back engine power. 

During twelve years of normal operation a Corliss engine in a 
clay products plant gradually lost its pep—steam consumption also 
became excessive. The owner reports: “The engine was indicated and 
checked by your engineers, who recommended that several adjust- 
ments be made. We followed these suggestions and the engine is now 
operating like a new unit. Such engineering and technical advice has 
been worth real money to us. We appreciate the fact that your coop- 
erative engineering service made this improvement possible.” 


Sluggish operation under load variations troubled the operator of 
a Corliss engine in a large Minnesota grain elevator. The engine 
operated cleaning equipment and conveyors, and was subjected to 
heavy loads as the grain traveled through the elevator. 

A Lubrication Engineer analyzed the problem—poor atomization 
of the oil, was his conclusion. With the oil he recommended, the 
engine responds quickly to load changes. Incidentally, rod packing 
life is doubled as a result of better atomization of the new oil. 


ee & 
j “e 


Some engines like the 20-year-old one above have been kept at 
peak condition by regular consultation with a Standard Lubrication 
Engineer. Periodic indicator service and continuous use of cylinder 
and engine oils recommended by the Engineer have kept repairs low 
and power output high. No rings were replaced in the 20 years, and 
no cylinder reboring has been needed at this paper mill plant. 


: STANDARD OIL COMPANY 


Making yesterday’s 


todays demand’ 


MANY STEAM ENGINES old enough to have 
served in the last World War are again carry- 
ing a large share of the power load in this one. 
In the years between, few of these engines, or 
those installed later, have been called upon to 
produce nearly their rated loads. Maintenance 
and lubricating practices have been geared to 
an easy-going peacetime schedule. Today’s needs 
have changed the pace. Equipment now must 
give unfailing service at full capacity. 


Standard Lubrication Engineers have already 
helped many plant men bring power produc- 
tion up to wartime needs. A few examples are 
cited here. 


The solutions may seem simple in telling. 
But years of lubrication experience are behind 
every recommendation—years of study and re- 
search in refining and compounding to produce 
cylinder oil to meet specific plant needs—years 
of work by these Engineers on power plant 
lubricating problems. 


See if one of them can help you. Call any 
Standard Oil Company (Indiana) office or write 
910 S. Michigan Ave., Chicago 5, Ill. for the 
Engineer nearest you. In Nebraska, call any 
Standard Oil Company of Nebraska office. 


Oil is Ammunition . . . Use it Wisely 


| STANDARD | 
(INDIANA) SERVICE 
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Air compressors 


JACKET WATER f 


Not too cold 


LUBRICANT 
Quality not quantity 


INTAKE AIR 
Cool and clean 


From filter 
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COOLING WATER 
Cold and scale-free 


7 


* 











DISCHARGE AIR 
Free from moisture 
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to help keep them out of trouble 


CONDITIONS under which compressors 
operate, particularly under today’s heavy 
loads, tend to cause excessive deposits. 
Improper lubrication is not always re- 
sponsible for these deposits, but a com- 
pressor lubricant with the right qualities 
can reduce or eliminate many of them. 
The causes of some of the more common 
compressor operating problems and sug- 
gested cures are listed here: 


Unstable Oils. Oxygen in the air and 
heat generated by compression tend to 
oxidize conventional oils, causing the 
formation of carbon and asphaltic sub- 
stances which deposit on valves. 

Keep intake air temperatures as low as 
possible. Be sure inter-coolers and after- 
coolers are supplied with an ample flow 
of cold water to keep air temperatures as 






STANDARD OIL COMPANY (INDIANA) 


low as possible. Keep this equipment 
clean and free from scale and rust. Use 
Stanoil from which the unstable hydro- 
carbons—those affected by heat and 
oxygen—have been removed, elimi- 
nating many troublesome deposits at the 
source. 


Dirty Intake Air. The enormous volume 
of air required by compressors, particu- 
larly under heavy load, may introduce a 
large quantity of dirt and dust. 

Be sure conditions have not changed 
which might increase such contaminants 
in the intake air in your compressors. 
Use efficient air screens and keep them 
clean. Use Stanoil which resists the form- 
ation of gummy deposits that might col- 
lect dirt and dust from the air and add 
to deposits on valves. 









Condensation in Cylinder. Cooling wa- 
ter temperatures are extremely impor- 
tant. If water supplied to the cooling 
jacket is excessively cold, it will cause 
moisture in the compressed air to con- 
dense. This will wash off the lubricant 
film and cause excessive cylinder wear. 

Preheat jacket cooling water by run- 
ning it through the inter-cooler, or tre- 
duce the flow so that the temperature of 
the water when it leaves the water jacket 
is not below 100° F. 


Condensation in Inter-coolers. Water in 
the inter-cooler should be cold enough 
to condense the oil and moisture in the 
compressed air, so that they can be re- 
moved before they enter the high pres- 
sure cylinder and cause excessive deposits. 

Be sure an ample flow of cold water 
is supplied to the inter-cooler. Drain 
condensed oil and moisture from inter- 
coolers and after-coolers frequently if 
they are not provided with automatic 
outlets. 


Over-Lubrication. Over-lubrication is 
the cause of much compressor trouble. 
In compressor operation, oil is not 
burned up as it is in internal combustion 
engines, nor is it washed away as it is in 
steam engines. Oil remains in the com- 
pressor cylinder a long time, and if it is 
of the right quality, very little is needed. 
An excessive amount of oil increases the 
possibility of deposits in valves, inter- 
coolers, and air lines. 

Adjust oil feed to the minimum neces- 
sary to give an adequate film of lubricant 
on cylinder walls. Compressors usually 
require from one-fifth to one-tenth as 
much oil as steam cylinders of similar 
size. Because of the high lubricating 
quality of Stanoil, only a very small 
amount is needed to secure adequate 
lubrication. 


. Use it Wisely 


Oil is Ammunition... 


[STANDARD 
|| SERVICE 
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Range 
Capacities 
Available in 
Cochrane Flow 
Meters. 


The capacity of a Cochrane 
Flow Meter may be altered 
to meet varying conditions 
in 15 minutes’ time. Two 
styles of transmitter are 


JEWELED 
GALVANOMETER 





In the Cochrane Flow Meter, the Null or Zero 
Balance principle is employed, balancing the unknown 





quantity by adjusting a known quantity of the same : ; 
hind. A highly sensitive detector is used to delermine available, one of which pro- 


the point of balance. A friction-free transmitter serves vides five changes of manom- 


as a pilot for an external motor drive. The motor : 
eter tube, ranging from 18 
restores the bridge to balance and operates recording . ging 


pen, indicating pointer, and integrator. The meas- inches water differential 
uring circuit is relieved of all work. ° through 42, 75, 117 to 169. 
The other style transmitter 
provides for seven ranges, 
five as above plus two addi- 
tional of 230 and 301 inches 


: water differential. 
DS It Floats! Write for Publication 3010 


The Cochrane Friction- COCHRANE CORPORATION 
Free Manometer : 3123 N. 17th St., Phila. $2, Pa. 


















®No Bearings’ - 
® No Stufting Box 
® No Electric Contacts 
® No Solenoid “Reaction” 








This sensitive float acts as a 
pilot for the auxiliary motor 
drive; which operates with 
high and equal power 
throughout the entire scale. 
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YOUR SWITCHGEAR 


Delon) erginciey as shangict, opentype mitt nine to peform without» hitch: ‘One of fe many ponible combina 
gear. Too often it is responsible for power inter- of these standard units should fit your requirements. 
ruptions and accidents to personnel. 
PIECEMEAL switchgear installations, which grow throw 
the years to meet increasing demands, tend to become lil 
octopuses—unreliable, and downright dangerous. The practi 
provision for your present and future requirements is the stat 
ard, metal-clad unit of switchgear equipment—dependable, sil 
copper-saving, space-saving, and economical both in installatit 
cost and maintenance. The capacity of a modern, co-ordinate 
metal-clad system, large or small, can be increased easily # 
safely by adding compact units of 
standard, safety-enclosed switch- 
gear. 
Whether you plan expansion or 
replacement of your present sys- 
tem, investigate the advantages 
offered by G-E metal-clad switch- 
gear. 


PACKAGE 
SWITCHGE 
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flexibility of power serv- 


Ee Ee ice, plus good utiliza- 

iif a4 Ht 4 aH 3 tion-voltage regulation 

ra a at practically any part 

wes itis Haiti of the plant. Bus-tie 
-LH metal-clad units inter- 


connect the east and 
west groups of metal- 
clad switchgear; there- 
fore, either bus can feed 
one or both groups of 
unit substations. 





eon | SERRE suants | | iit | | m m | This installation affords 
i ta iit it reat Lf su I} | excellent continuity and 
t Hai 














E can’t tell you now where this installation was 

made, but we can say that this system saved 
500,000 pounds of vitally needed copper. The selection 
of 13,200-volt metal-clad switchgear, and corresponding 
cable, to supply load-center unit substations with 
relatively high-voltage power, made this saving pos- 
sible. Also, the use of elevated platforms at the load 
centers, for the unit substations and other power 








ination E equipment, put more than 7,000 square feet of main 
floor area into actual productive use. 

ee You, too, can easily effect important savings of time 

-acti and material when you choose the right combination of 

= distribution voltage and G-E standard switchgear. 

lati Factory-assembled, metal-clad packaged switchgear is 

inal ecmaiiaie installed faster, more easily, at a predictable and low 


ly 3 The elaeet was installed on plat- over-all cost 


forms, which er space for the 
speedy removal of the high- or low- ‘ . bs ‘ 
voltage breakers for inspection or mainte- For your power-distribution switchgear up to 15 kv, 
nance. Equipment located here in- “ae 
cludes: 1 Unit substation for power and for safety and dependability, get the accepted 
. Unit substati ighting; 3. Con- nee 

vetes cnatecly 4, iedectian  Caseadion standard—trepetitively manufactured G-E metal-clad 
5. . q . . F 7 - 
a aa oe eee switchgear. General Electric Company, Schenectady, 

New York. 
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olhir boiler 


GIVES YOU 


ECONOMIC 


SOME SPRINGFIELD 
BOILER USERS 





South Pittsburgh Water Co., 
Pittsburgh, Pa.—4 plants. 
Inland Steel Co., 
Indiana Harbor, Ind.—6 boilers. 
Anaconda Copper Min. Co., 
Cananea, Sonora, Mex. 
State of Illinois (over 40 units in 
State institutions) n 
Hell Gate Station, United Elec, Lt. & 
Power, N. Y. C. 
East River Station, New York Edison 


Ok Bae oe oe 
Sherman Creek Station, New York 
dison Co., N. Y. C. 

Iowa Elec. Lt. & Pow. Co., 
Cedar Rapids & Boone, Ia. 
Princeton University 
Carnegie Institute of Technology 
University of Illinois 
University of Wisconsin 
Deere and Company 
Northern States Power Co., 
Minneapolis, Minn. 
Anheuser-Busch Co., St. Louis, Mo. 
Owens-Illinois Glass Co., Alton, Ill. 
hundreds of others, in the U. S. 
and abroad. 











e Above — Cross-section view of 
typical Springfield sectional header 
boiler, with Springfield water walls. 


e Right — Springfield header steel 
is produced by the electric furnace 
process, with analysis and physical 
properties complying with all con- 
struction code requirements. 
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cd 000 
ALL THESE 


ADVANTAGES 


In WAR TIME, as in peace, the advantages inherent in 
the Springfield cross drum, sectional header boiler design 
make possible economic savings that have solved the power 
problems for important industrial and utility plants through- 
out the country. You SAVE 

—in fuel cost, by higher efficiency as proved by lower 
exit gas temperatures, through smaller tubes, staggered tube 
grouping, permanently tight baffle construction, and a care- rer Busch. In 
fully engineered overall design. sy con iraai rie aa 
—in maintenance cost; larger and fewer handhold 150,000 Ib. Unit 
openings reduce the time and cost of cleaning, inspection 
and repairs. The straight tubes are easy to clean and 
renew. Standardized tubes reduce inventory of spares. No 
staybolts. Soot and ash cannot lodge on headers and 
drums. Protected cross tube baffles. Sturdy electric steel 
headers. 

—in erection cost, and time; because of factory-as- 
sembled sections, from 30 to 60 days aré saved on erection 
time. Less brickwork is required. Cross-tube baffles deliv- 
ered in place. More of the fabrication is performed by ex- 
perienced shop mechanics. 

—in engineering. Complete drawings, patterns, etc., are 
available to produce duplicate units of many of the great 
number of modern Springfield generating units built in 
recent years. 

—ain steaming time, assured by small size tubes ar- 
ranged for more efficient heat absorption. Dry steam is 
provided by cross drum arrangement, large drum size, 
steam delivery above water level, and efficient internal 
drum baffling. e Sectional header design 
—in space. Springfield boilers are lighter and more com- makes possible shop assem- 
pact than other designs, and are readily adapted to re- hile of ween: elena 
stricted space requirements. High capacity in comparatively Y 1 acraesstcon 
small space. 

The Springfield boiler design is flexible enough to be eco- 
nomically adapted to a wide range of fuels, load, space, 
water, or other condition. Capacities from 5,000 to 450,000 
lbs. per hour, or more. Pressures from 75 to 750 psi, or 
higher. Contracts taken for complete steam generating units. 
Write for information. SPRINGFIELD BOILER COMPANY, 
1951 E. Capitol Ave., Springfield, Ill. 


POTLER CO. 
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J-M KEARSARGE LASTS LONGER... 


CUTS RE-PACKING COSTS 


For continued efficient service against high-pressure 
steam, you can’t beat this rugged rod and plunger 
packing. 

Its unique folded construction provides natural 
resiliency and forms a reservoir for the preserving 
lubricant, keeping the packing pliable in service. 

Additional resiliency is provided by a rubber 


expansion back in the center block. And resistance 
to wear is assured by a double wrapping of as- 
bestos cloth. 

You can use Kearsarge Rod Packing, together 
with other packings and gaskets in the complete 
Johns-Manville line, to minimize equipment shut- 
downs . . . save much of the expense and loss of 
production caused by too-frequent re-packing. 

For details, ask for the J-M Packing Catalog, 
Johns-Manville, 22 East 40th Street, New York 16, 
New York. 


Johns-Manville PACKINGS « GASKETS 


THERE’S A DISTRIBUTOR NEAR YOU 
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. But boiler tubes are too vital to burn up needlessly 


... and it is not necessary to tie up your boilers, due to pre- 
mature tube -failures caused by scale formation. Avoid shut- 
downs, worry, extra overtime work, and expense caused by 
boiler scale. Of course, when tubes are rendered useless, see 
that they get into the scrap quickly, and keep the scrap mov- 
ing to hungry open hearths to be converted into war materials. 


Dearborn Treatment and Engineering Service is designed Deaton 


to fit the special operating conditions of your individual plant. TAAGE Maan REGIOTERED 

It is balanced to provide full protection against scale and corro- BOILER WATER 
sion and to reduce the possibility of steam contamination. 

Dearborn Engineer is nearby to help you. Call or write. TREATMENT 
Dearborn Chemical Company, Dept. F, 310 S. Michigan Ave., AND SERVICE 
Chicago 4, Illinois. 


*[Keep the scrap moving ... and buy still more War Bonds and Stamps]+ 
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Whether you measure steam, compressed air, 
water or high pressure gas flows, the exclusive, 
simplified, “free floating” meter mechanism of 
ADSCO Flow Meters (orifice type) provides 
sustained operating accuracy over an excep- 
tionally wide range of flow. 


Records and totalizes on direct reading, even- 
ly divided charts. Changing chart and inking 
pen can be performed quickly by an unskilled 
attendant without the least chance of damaging 
the mechanism or disturbing any adjustments. 


Available in four types with standard or high 
velocity body as follows: Recording—Recording 
and Integrating—Indicating and Recording— 
Indicating, Recording and Integrating — with 


| 3 
7 


& 
ae 


or without auxiliary pressure recorder to record 
working pressure on same chart as flow. 

Write us regarding your meter problems, also 
ask for bulletin 35-83E. 


AMERICAN PISTRICT STEAM COMPANY 


N. TONAWANDA, N. Y. 


MAKERS OF ‘‘UP-TO-DATE”’ STEAM LINE EQUIPMENT 
FOR OVER 60 YEARS 


DSCO 
FLOW METER 
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STEPHEN 
Designers and Manupacturers of AL Types of | 


System.. 








Pak Khe 


@ 
It Takes Meine To Make Them Tick! 


Whether it’s putting together the numerous 
intricate _— ofa clock ...or assembling the 
many different, complex kinds of conveying 
equipment that makes up an efficient material 
handling system ...experience is indispensable. 
This is a qualification you will find in abundance at 
Stephens-Adamson, a leading designer and manu- 
facturer of handling equipment for over 41 years. 


STEPHENS-ADAMSON MFG. CO., 515 


Y thee * 


MFG. CO. 


That’s why it will be decidedly worth your 
while to discuss present or post-war conveying 
methods with an S-A engineer. Make a date 
now for such a discussion—either as a step 
toward putting present handling operations on 
a more efficient basis, or getting a head start 
toward the solution of new problems connected 
with peace-time production. 


Ridgeway Avenue, Aurora, Illinois 





S-A pamson 


The tough tasks of steam plant rehabilitation 
and development, will fall on engineers who 
are now serving their country in the armed 
forces, or in the never-ending battle with 
power-plant problems in war plants and in 
public utility plants supplying power to war 
plants. In this they are applying their engineer- 
ing knowledge and skills to the early conclu- 
sion of hostilities. 


When the war will have ended and Victory 
is ours, these engineers will re-direct their 
knowledge and skills from war-making activi- 
ties to the production of steam power for 
peaceful pursuits, utilizing whatever of their 
background of war experience is applicable 
to future industrial development. 


We of Babcock & Wilcox thave implicit 


confidence in their resourcefulness, confi- @ 
dence in their ability to continue overcoming @ 
almost impossible assignments. Serving other | 


engineers has also kept us on our mettle, as 
evidenced by important B&W contributions 
to the continued evolution of practice in 
steam generation. 


While the war effort has first call on your 
industry's time and resources, you undoubt- 
edly have given some thought to the postwar 
power-plant problems that will confront you, 
as it is-never too early for engineering plan- 
ning. B&W engineers will gladly cooperate 
with you to the utmost of their ability, consis- 
tent, of course, with war demands on their time.- 


ee 


- 
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85 LIBERTY STREET 
NEW YORK 6, N. Y. 
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Look out for CONCENTRATION-CELL CORROSION 


..ethe corrosion that hides! 


Often better known as “deposit attack” or 
“erevice corrosion,” this action usually attacks 
hidden and secluded areas of metal. It destroys 
metal more rapidly than ordinary corrosion. 


That concentration-cell corrosion “hides 
away and is also fairly common may be judged 
by noting some of the conditions that favor it 
and where such attacks are likely to occur 
... cracks and crevices in welded seams; un- 
sealed crevices of all types of lap joints; fis- 
sures in metal caused by forming operations; 
under and around various accumulations on 
metal surfaces... marine growths .. . silt, 
scum, and salt encrustations and deposits. . . 
scale in evaporator and condenser tubes; 
brine, acid or other chemical-solution soaked 
timbers around tie-rods, staybolts and similar 
metal members. 


Other factors, such as wet packings in idle 
machinery, stagnant areas in tanks and pipes 
and many more conditions, far too numerous 
to list, also favor the action. Preventive mea- 
sures usually become obvious when each case 
is examined from the standpoint of the prin- 
ciples of concentration-cell effect. 


Our illustrated folder, “How to Recognize 
and Control Concentration-Cell Corrosion,” 
tells how, why and where this corrosion action 
attacks so that practical control measures can 
be devised for practically any situation. 


Inco’s Technical Service, on request, is pre- 
pared to assist engineers further in solving or 
avoiding concentration-cell corrosion prob- 
lems. As a first step in securing INco’s help in 
a specific case, write for a copy of the Corro- 


sion Data Work Sheet. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Actual Example of 
Concentration-Cell 
Corrosion 


The 1” steel bolt holding 
down the engine bed of a 
New York Harbor motor 
lighter looked like this sam- 
ple after being in service only 
two years. See Note 9 below. 








PRACTICES for PREVENTING CONCENTRATION-CELL CORROSION 


8. Remove all wet packing materials 





1. In new equipment specify butt joints 
and emphasize the necessity for complete 
penetration of the weld metal to guard 
against even minute crevices. 


2. Lap joints should be avoided wher- 
ever possible or thoroughly sealed with 
weld metal or solder. In place of metal, 
a suitable caulking compound may be 
used if crevices and voids under the 
compound can be avoided during appli- 
cation or can be quickly corrected if 
they appear during service. 


3. Existing lap or spot welded joints, 
that show evidence of crevice corrosion, 
should be cleaned as well as possible 
and all channels for liquid penetration 
—rivet heads, overlaps, and all crevice- 
like areas—sealed with weld metal, sol- 
der or caulked. 


4. In design of vessels avoid sharp cor- 
ners, stagnant areas or other sites fa- 
vorable to the accumulation of precipi- 
tates and other solids. 


5. Institute a routine of frequent, thor- 
ough cleaning of all metal areas subject 
to accumulations of deposits, scale or 
“skins.” In marine work this precaution 
applies to marine growths, silt, scum 
and salt encrustations and deposits. 


6. In the design and operation of tubu- 
lar heat exchangers, endeavor to provide 
for uniform flow of liquid with a mini- 
mum of turbulence and air entrainment. 


7. Provide suitable strainers in heat ex- 
changer cooling medium lines to prevent 
local obstructions within the tubes which 
may start deposit attacks, or result in 
turbulence and impingement. 


(unless of the corrosion-inhibiting type) 
from any equipment scheduled for a 
long shut-down period since concentra- 
tion conditions under packings may be- 
come similar to those under deposits. 


9. Because soaked timbers in contact 
with metal surfaces — tie-rods, pipes, 
stay-bolts, and similar members — pro- 
mote concentration-cell effects, keep tie- 
rods tight and promptly repair all leaks 
in wooden tanks, even those that might 
otherwise be considered trifling. When 
soaking of timbers cannot be prevented, 
fastenings of highly corrosion-resisting 
metals offer the best protection. Fasten- 
ings of less resistant metals may be 
somewhat protected by coating with a 
suitable paint before installation. 
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9 e a 
Let’s Build |R 


MAINTENANCE GUIDE. 
AS EACH NEW PART 
a 3 

WHAT IT DOES, HOW 
IT DOES IT, HOW IT 

MUST BE CARED FOR. 





First we require a de : 2 Ga i . 29) 
liquid at high eal vice to spin | Now we need a shaft to's sg TH MOST PUMPS today 
; aC I I corn mak, they oced the ne 
: kind of care set forth in Allis- 
Chalmers’ new ‘Handbook for 
Wartime Care of Centrifugal 
Pumps”. Every executive, engi- 
neer and maintenance man should 
have a copy of this informative 
book in his technical library! 





























"We mount the shaft on sleeve, | T° connect with thc motor, we... si 2 ms | Se 
ball or roller bearings add a coupling flange.. sear 



































LL ———— os ross tk ih poe tah ep Roar 
OW we need a * . oo i : 
ne a “straw” thr ae 

which ligui ough | We contaj -. 

quid can be sucked. #f Atain and direct the spin- 


iguid wi : 
Fed with a Casing... 


we i \ a . 
g df a6 ae Yq | This book applies to ai] makes 
’ LEU pm oH) of pumps — contains no adver- 








CAS tising! Contents include: new 
preventive maintenance tips ; war 
timetable for pump care; valuable 
tables, etc. Tear out coupon and 


send in now for your free copy! 








Baer 3 baile ahead of ‘cue ¥ 
e tom clesely fe, ° 
Baty on the pare bel SUES ted parap ports t0 ruby 3 
because we dade set ae ee ies good pemtas @ on at PRU PUR POOP PPT 


lag orci ee et ane ALLIS-CHALMERS MFG. CO. 
; casing. Milwaukee 1, Wisconsin 


Matotenarice 
connect: 2 “ 
nonrte D ~ 
‘coacenteic) 2 : * 
; “p sloping prevents 4i . "tay “4 Sie 
sing in the cues at poxk- Gf sce reat . Los, abe: . 
: top of the pipe. whieh BEC sas area 2 pump Ab ¢ Rule No. 6: 2 
AIR Posner ob 8 


o he pump cata ¥ 

. 2 < A’ Pocery 6 When the original z 

i Se f Made. all pining ee K 

” sea OE A. Laat “Doel be ple EP Re ER 


When you do need new pumps — look into the extra efficiency, 
ruggedness and long life of Allis-Chalmers centrifugal pumps... 
the famous “Electrifugal” ... and all types for every purpose. 


ALLIS- CHALMERS - 
MILWAUKEE 
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Gentlemen: 
Yes, | would like to receive, 
free of charge, a copy of 
your "Handbook for Wartime 
Care of Centrifugal Pumps”. 











(Name) 





(Title) 





(Company) 





(Street Address) 





CL leita | 


(City and State) 





PA 1653-4 


-. 





Scovill Tube News 





Vol. 1 


SCOVILL MANUFACTURING COMPANY, Waterbury, Conn. 


No.6 





Choosing the Right Alloy for Long-Lived 
Condenser and Heat Exchanger Tubes 


ideas of Material 


The selection of the alloy for any 
particular service, will depend upon the 
conditions under which it must operate. 
The many factors which must be con- 
sidered in this connection have already 
been discussed. It is evident that each 
application of tubes in a condenser or 
heat exchanger is an individual problem 
which must be studied in detail before 
any specific recommendation can be 
made regarding the most economical and 
satisfactory tube material for use in the 
particular case. An investigation of this 
kind would cover not only a survey of 
all the known service conditions but 
would also take into consideration the 
alloy previously used and the type or 
form of corrosion previously experienced 
in the unit in question or in similar units 
operating under similar conditions. It is 
obvious that the subject can only be 
treated in a very general way without a 
consideration of all the essential facts 
which might apply to an individual case. 
The following information, therefore, 
is designed principally to give some in- 
dication of the conditions under which 
available condenser tube materials have 
given satisfactory service. In most cases 
it will be noted that two or more alloys 
may be used under a certain set of 
service conditions; in certain services, 
it is true that a rather wide choice of 
tube materials may be made ‘without 
any appreciable difference in operating 
costs or service life. In other cases, where 
corrosion of some form is particularly 
severe, selection may be limited to one 
or possibly two of the more refractory 
materials. 


Muntz Metal: 


Nominal Composition, Copper 60%; 
Zinc 40%. Muntz metal tubes have been 
used extensively in both fresh and salt 
water service in steam condensers oper- 
ating at relatively low temperatures. 
Use at the present time is confined 
chiefly to steam condensers at inland 





Scovill’s Analytical 
‘Service In Manuals’’ 
Helps Many Firms Save 
Scarce Tube Metals 


Both before and after installation of 
condenser or heat exchanger tubes, 
success depends on expert knowledge 
of the exact interrelation of tube 
alloys with the service conditions. 
This article is part of Scovill’s con- 
tinuing “Tube News”’ series; all 
preceding issues, dealing with tube 
manufacture, causes of corrosion, 
etc., are available on request, to- 
gether with Scovill’s up-to-date 
‘Condenser Tube Booklet”’ covering 
the broad range of problems bearing 
on tube life. Address, Scovill Manu- 
facturing Company, 17 Mill Street, 
Waterbury, Conn. 














stations with fresh circulating water 
from rivers, lakes or wells. Muntz metal 
also has good resistance to hydrogen 
sulphide and other active sulphur com- 
pounds but is seldom used in -applica- 
tions where corrosion by such compounds 
is severe primarily because other factors, 
such as high temperature, high velocities, 
badly contaminated waters, etc., are 
usually active at the same time. Failure 
of Muntz metal tubes occurs usually 
as a result of gradual dezincification of 
the layer type. Muntz metal tubes in 
fresh water steam power plant installa- 
tions have had a service life of twenty 
years or more. 


Admiralty Metal: 


Nominal Composition, Copper 70%; 
Zinc 29%; Tin 1%. This alloy has excel- 
lent corrosion-resistant properties and 
is used widely in tube form in such 
diverse services as: steam condensers 
using fresh, salt, brackish or acid mine 





water for circulating purposes; neat ex- 
changers, coolers, etc., in oil refineries 
where corrosion from sulphur com- 
pounds, acids and contaminated waters 
may be very severe; feed water heaters, 
heat exchanger equipment in industrial 
processes, etc. Admiralty metal tubes 
are often used in apparatus operating at 
temperatures of 400°F. or higher al- 
though severe dezincification of the 
alloy may be experienced under certain 
service conditions at elevated tempera- 
tures. Admiralty metal has a tensile 
strength of approximately 50,000 pounds 
per square inch in the finished annealed 
condition, together with excellent duc- 
tility. The strength of the alloy is re- 
tained up to a temperature of approx- 
imately 300°C. (570°F.). 


Phosphorized Admiralty 
Metal: 


Nominal Composition, Copper 70%; 
Tin 1%; Phosphorous 0.03%; Zinc re: 
mainder. The addition of a very small 
percentage of phosphorus to admiralty 
metal increases the dezincification-re- 
sistance of the alloy to a marked degree 
without impairment of the excellent 
chemical and physical properties of the 
alloy. Phosphorized admiralty metal was 
developed, therefore, particularly for 
installations where severe dezincifica- 
tion of admiralty metal has been experi: 
enced or is anticipated. Combining as it 
does resistance to dezincification and 
resistance to corrosion by sulphur com: 
pounds, acids, contaminated fresh and 
salt waters, etc., phosphorized admiralty 
metal has found wide usage. 


Red Brass: 


Nominal Composition, Copper 85%: 
Zinc 15%. Red brass is sufficiently high 
in copper content so that it does not 
dezincify under normal service condi- 
tions; it is also not as susceptible to 
season cracking or stress-corrosion crack: 
ing as brasses of lower copper content 
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and combines favorable physical and 
chemical properties to make it a very 
serviceable alloy for many heat ex- 
changer installations. Red brass tubes 
have been used chiefly for service in 
contact with fresh waters although tubes 
of this alloy have also served very satis- 
factorily in uncontaminated salt water. 
This alloy is not generally recommended 
for use where corrosion by Hydrogen 
Sulphide or other active sulphur com- 
pounds is liable to be severe. 


Deoxidized Copper: 


Tubes of deoxidized copper (copper 
content 99.90%) are limited to applica- 
tions where the high purity of the ma- 
terial is essential or where it is necessary 
to utilize the high thermal and electrical 
conductivity of pure copper. It has excel- 
lent resistance to practically all types of 
fresh water and to many chemicals. It is 
not usually serviceable in contact with 
salt water or active sulphur compounds. 
In the hard-drawn temper copper has 
a strength of approximately 60,000 
pounds per square inch but it does not 
retain this strength at temperatures of 
200°C. or higher. 


Arsenical Coppers: 


Nominal Composition, Arsenic 0.35%; 
Copper balance. The alloying of a small 
percentage (0.15-0.50) of arsenic with 
copper reduces the electrical and ther- 
mal conductivity of the copper 25% to 
50%. Compared with deoxidized copper, 
arsenical copper has (1) a higher soften- 
ing or annealing temperature (300°C. 
against 200°C.), (2) increased strength, 
hardness and stiffness of cold drawn 
material with no impairment of duc- 
tility, a higher fatigue limit, etc. Arsen- 
ical copper has been reported to be 
slightly more resistant to atmospheric 
corrosion than copper and equally as 
corrosion-resistant as copper in salt or 
fresh waters. Arsenical copper tubes 
find their principal usage in condensers 
and heat exchangers using fresh circu- 








THIS IS NUMBER SIX in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 








lating water; they are not usually recom- 
mended for service in contact with hy- 
drogen sulphide or other active sulphur 
compounds, with media carrying an 
appreciable percentage of organic acids, 
particularly in the presence of air 
(oxygen) or with acid solutions of an 
oxidizing character, such as acid mine 
waters. Their chief advantages over 
deoxidized Copper for heat exchanger 
service are (1) greater strength, (2) bet- 
ter resistance to erosion and abrasion, 
and (3) higher softening temperature. 


Aluminum Brass: 


Nominal Composition, Copper 76%; 
Aluminum 2%; Zinc 22%. The addition 
of approximately 2.00% of Aluminum 
to Brass of the above copper content, 
improves the resistance of the resulting 
alloy very materially, particularly to 
corrosion by salt and brackish waters 
and to combined erosion and corrosion 
in salt water service. The excellent cor- 
rosion resistance of this depends upon 
the nature of the film which develops 
over the surface of the tube. In service, 
this surface film is of the desired proper- 
ties (thin, adherent, continuous, com- 
pact) to give excellent protection to the 
metal even under very severe water 
conditions; in addition the film is self- 
healing in case of a local breakdown, 
such as might occur through abrasion 
or erosion of the metal surface, making 
tubes of this alloy very serviceable in 
installations where tubes of other alloys 
might suffer rapid localized corrosion. 
Aluminum Brass tubes have been used 
quite extensively during the past ten 
years in marine condensers and in steam 
condensers of tidewater stations where 
relatively high velocities of the circulat- 
ing water, together with turbulence and 
air bubble impingement, have a particu- 
larly severe local wearing action on 
Admiralty metal and other brass tubes. 


70-30 Coguer-Michel : 


Nominal Composition, Copper 70%; 
Nickel 30%. Tubes of this alloy are used 
in heat exchanger equipment under con- 
ditions where severe wear and corrosion 
have been experienced, particularly at 
elevated temperatures and at high ve- 
locity of the circulating media. Copper- 





Nickel tubes have given excellent service, 
for example, in ship condensers of the 
U.S. and British Navies, in steam con- 
densers of tidewater stations where 
brackish or salt circulating waters are 
very corrosive, in various oil refining 
units operating at relatively high tem- 
peratures and in contact with corrosive 
materials, etc. 70-30 Copper-Nickel com- 
bines excellent corrosion-resistant prop- 
erties with very favorable physical char- 
acteristics, such as high strength and 
extreme ductility. The strength of the 
alloy is retained even at relatively high 
temperatures. The thermal conductivity 
of this alloy is approximately one third 
that of Admiralty metal; actually, how- 
ever, the heat transfer coefficient of a 
new unit is reduced only slightly when 
Copper-Nickel tubes are used in place of 
Admiralty metal. Some designers of heat 
transfer equipment allow 5% more tube 
surface area when Copper-Nickel re- 
places Admiralty or other brass tubes. 
Copper-Nickel tubes are not subject to 
season cracking or stress corrosion crack- 
ing so they may be used with safety 
either in the finished annealed or hard 
drawn condition. The preference at this 
time is for finished annealed tubes. 


80-20 Copper-Nickel: 


Nominal Composition, Copper 80%; 
Nickel 20%. The Copper-Nickel alloy 
containing 20% nickel has similar phys- 
ical and chemical properties to the 
70-30 Copper-Nickel and is, therefore, 
used in the same type of service, i.e., in 
marine and tidewater steam condensers, 
in oil refining installation, etc. The cor- 
rosion-resistant properties of the alloy 
are not equal to those of the higher 
nickel alloy so that the 70-30 alloy is 
still generally used under extremely 
severe conditions. In many cases, how- 
ever, conditions may not be severe 
enough to justify the use of 70-30 Copper- 
Nickel and in such cases, 80-20 Copper- 
Nickel may give economical and satis- 
factory service. 
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N 194...? M-H/Brown Electronic Record- 
ing and Control Instruments will usher in 
a new era in peacetime production. 


In the manufacture of chemicals, petroleum 
products, steels, textiles, rubber, ceramics, 
paper, foods—and other products, M-H/Brown 
Electronic Instruments will provide a new 
conception of greater precision in 
measuring and controlling indus- 

trial processes. 


We are proud of the M-H/Brown 
background of over 100 years’ ex- 
perience in instrument engineer- 
ing which pioneered electronic 


IN [NDUSTRY 


instrumentation. Today these instruments 
are producing the tools of war. When peace 
comes they will be available to industry. 
M-H/Brown Electrons are coming. 


The Brown Instrument Company, 4491 

Wayne Avenue, Philadelphia, Pennsylvania, 

a division of Minneapolis-Honeywell Regu- 
lator Company, Minneapolis, Min- 
nesota. Offices in all principal 
cities. 119 Peter Street, Toronto, 
Canada—Wadsworth Road, Peri- 
vale, Middlesex, England — Ny- 
brokajen 7, Stockholm, Swe- 
den. 
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90,000 cu. ft. per min. turbine-driven blast furnace blower on test in De Laval Works | 


The De Laval Testing Division, which is operated as a separate depart- 
ment by competent men who devote their entire time to testing, is of 
benefit to purchasers of De Laval equipment in two ways: 


Testing gives assurance that the apparatus meets guarantees as 
to efficiency, head or pressure, volume or capacity, etc., and that 
its mechanical operation is satisfactory. 


The results of tests on each machine enable the De Laval design- 
ing engineers to improve and perfect the product. 


Where apparatus must be built for a great variety of operating condi- 
tions, as in the case of steam turbines, centrifugal pumps and compressors 
and rotary pumps, a consistent policy of testing is particularly important. 


MANUFACTURERS OF TURBINES _ ... STEAM, HYDRAULIC; PUMPS ... CENTRIFUGAL, CLOGLESS, 
ROTARY DISPLACEMENT, MOTOR-MOUNTED, MIXED-FLOW, PROPELLER; PRIMING SYSTEMS ; 
CENTRIFUGAL BLOWERS and COMPRESSORS: GEARS .... WORM, HELICAL; and FLEXIBLE COUPLINGS, 
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Surface Condensers 
Totaling 122,000 Square Feet 





DESIGN FEATURES 
LUMMUS SURFACE CONDENSERS 


aad : ue Streamlined Tube Layout 
Typical of larger surface condensers designed Internal Air Cooling Section 


and built by Lummus is this 36,000 square foot Dennen nen 
unit for a well-known public utility. Precision RESULTING IN — 


workmanship in the Lummus Company plant a, To 





will facilitate easy and accurate assembly in seeeminieeiiatiabiainnaaiiins 


Minimum Condensate Oxygen 


the field. Content 
Minimum Air Ejector Steam 


All Lummus condensers are equipped with Requirements 





air-ejectors designed and built by Lummus. 


THE LUMMUS COMPANY - 420 LEXINGTON AVE., NEW YORK, N.Y. 


UM MU 
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said an engineer about the new Elliott 1300 Series 
tube cleaner. A good polo pony can “turn on a 
ten-cent piece” as the saying is — and this new 
cleaner with its hinge coupling can do almost that. 


MORE POWER IN A SHORTER 
COUPLED MOTOR because of new 
design factors and the new Elliott lubrication 
system. Elliott tube cleaner engineers have 
succeeded in designing a combination, which 


will get around close radius tube turns, and 


at the same time deliver a greater flow of 
smooth power streamlined to the cutter heads. 


THE NEW HINGE COUPLING— 
ANOTHER ELLIOTT ACHIEVEMENT 


easily and automatically adjusts the connec- 
tion of hose and motor to any angle within a 
wide range, required by the tube turn. The 


hinge coupling is airtight in any position, 
strong, permanently assembled. It is a new 
and distinct addition to the ease of tube 


| 3 re) re) S . cleaning operation. 
eries Get all the details on these and other advances 


TU BE C L F A iN E R in tube cleaning equipment. Write. 
ELLIOTT COMPANY 


Tube Cleaner Department 


o SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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FULL CAPACITY 


WITHOUT 


WASTE o OUTAGE 


Bailey Boiler Control Insures Safe Economi- 


cal Operation At High Rates of Steaming 


* Full capacity is obtained from a steam generating unit 
only when the many factors which enter into its operation 
and control are carefully coordinated and accurately main- 
tained at their optimum values. 





Care must be taken in approaching these optimum values 
since serious waste and danger of breakdown is likely to 
occur unless dependable measurements of the factors are 
made and continuous vigilance is exercised in their control. 


Blind efforts to increase boiler capacities by raising com- 
bustion efficiency may result in waste of fuel and in serious 
damage to boiler furnaces. 


High capacities may be safely and economically attained 
with the help of Bailey Boiler Control which continuously 
maintains the following factors at their optimum values: 
1. Steam pressure; to provide maximum turbine efficiency and 

to prevent waste through safety valves. 


2. Steam temperature; to provide maximum turbine efficiency 
and to prevent damage resulting from excessive temperatures. 





3. Fuel —Air Ratio; to keep to a minimum the volume of gases 
which must be moved through the boiler per unit of heat 
release, and to reduce excess air loss to a minimum without 
decreasing fuel economy or damaging furnace refractories. 





4. Feed water flow and level; to maintain a uniform heat demand 
and to avoid both “high” and “low” drum level. 





Bailey Meter Control serves the war effort by making it possible for 
power engineers to carry on with safety and economy at full capacity 
in spite of wartime scarcities. A-88-1 


BAILEY METER COMPANY 
1040 IVANHOE ROAD ’ CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


BAILEY METER CONTROL 
The Complete Combustion Control System 


BOILER METERS © MULTI-POINTER GAGES © FLUID METERS @ RECORDERS © SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL © FEED WATER CONTROL 
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| yee i Yarway Traps discharge continuously on heavy 
condensate loads, they bring such equipment as our big 
dryer up to desired temperature quickly, and. their inter- 
mittent discharge on lighter operating loads keeps it hot— 
improves efficiency.” 


This is the experience of the Richmond Piece Dye Works, 
Richmond, Va., where more than 35 bee 4 Impulse Traps 
€ 


have been put to work, returning worthwhile profits in sus- 
tained heating efficiency and operating economy. 


Then, too, their small size saves valuable space around 
machines. Their light weight simplifies installation. Their 
unique design with only one moving part—a simple valve and 

- their rugged bar-stock construction, practically eliminates 
maintenance expense. And beni Traps are suitable for all 
pressures throughout the plant without change of valve or seat. 


Good reasons why more,than 250,000 Yarway Impulse 
‘Traps have been purchased; why more than 100 Mill Supply 
Distributors sell them. See your dealer or write for catalog 
T-1738. They usually cost no more than to repair an ordinary 
trap, so why not get Yarway performance for your money? 


YARNALL-WARING COMPANY, 114 Mermaid Ave., Phila. 18, Pa. 


-YARWAY IMPULSE STEAM TRAP 





WHAT LEADERS SAY 





The Fostering of an Engineer 


AN DOES 

NOT work 

in a vacuum, but 

lives in an envi- 

ronment of things, 

men, and ideas, 

which react on 

him and upon 

which he reacts. 

My own environ- 

ment during my 

professional life 

has, in large part, 

been that aggre- 

gation of build- 

ings, tools, money, men, ideas, and 

traditions, known as the Westinghouse 

Electric and Manufacturing Co., a cor- 

poration organized for manufacturing 

electrical machinery for the profit of 

its stockholders. That environment 

must have been propitious, or highly 

favorable to the development of such 

scientific talents as I had, or I prob- 

ably would not be on this platform 
today. 

A popular conception is that the 
organization of a large, successful 
company is like that of a smooth-run- 
ning machine. Like the cogs, wheels, 
and levers of the machine, each man 
in the organization has his own clearly 
defined tasks and duties, which co- 
operate and fit in with the tasks and 
duties of other men so that the whole 
organization functions to perform that 
for which it was planned. 

However, and in my opinion, for- 
tunately this conception is true in only 
a very rough and approximate man- 
ner. If the organization is to be com- 
pared to a machine at all, it must be 
compared not to a_ well-tuned-up 
smooth-running machine, but rather 
to one with loose play in many places, 
the parts of which are held together 
at different points by the most various 
strategems, but which still lumbers 
along in spite of a wheel slipping here, 
a cylinder missing there. 

For, unlike the cogs and wheels of 
the machine, which can be shaped pre- 
cisely with close tolerance for their 
specific functions, the men who make 
up the organization are completely 
nonstandard. Everyone is different 
from every other one, and machine 
adjustment must be loose to accom- 
modate itself to such variable parts. 

This analogy with a machine thus 
becomes strained, but I shall strain 
it further by pointing out a quality 
possessed by the recalcitrantly non- 
standard human cogs and wheels of 
the corporate organization but is ab- 
sent in the precise cogs and wheels 
of the machine, and which makes the 
human organization a far more rugged, 
reliable, dependable, and adaptable or- 
ganization, than the most perfectly- 
designed, inanimate machine could 
ever be. I have observed this quality 
frequently and have benefited by it 
continuously. 


By JOSEPH SLEPIAN 


This quality of the human cog is 
his conscious awareness that he is part 
of the larger organization and that his 
particular task has purpose only in 
relation to the functioning of the 
larger organization. A carburetor is 
indifferent to whether its motor is 
running properly or not. Give it its 
proper adjustment, and it will con- 
tinue to feed fuel to the cylinder re- 
gardless of whether the spark plug 
is firing or not. Not so in the human 
organization. When a human spark 
plug misses, the human carburetor 
alters his function, because he knows 
that while his set task is to feed fuel, 
there is no purpose in this if the spark 
plug is not carrying on his appointed 
task. Without this quality of humans, 
no complex organization, however 
carefully worked out, could’ ever 
function. 

I must have been a particularly 
odd-shaped piece when I tried to fit 
into the Westinghouse organization in 
1916, for very early I had reason to 
be thankful for the necessary looseness 
of organization. After working in 
the shops as an apprentice for most 
of a year, I started “on regular” as 
an assistant in “high-tension test,” a 
works laboratory in the electrical sec- 
tion of the research engineering de- 
partment. This laboratory made va- 
rious tests for the engineering and 
purchasing departments, including a 
general oscillographic service. As I 
remember, my first job was measur- 
ing the resistivities of a big pile of 
sheets of German silver. 

In this laboratory I came into con- 
tact with a number of engineers from 
various departments. Friendly chats 
grew into lengthy technical discus- 
sions. More engineers came, and 
presently I was carrying on a lively 
consulting service from “high-tension 
test.” CC. L. Fortescue was a fre- 
quent visitor, and he would sit for 
hours talking and working out with 
me some of his latest ideas. My pile 
of German silver strips lay waiting, 
untouched. The laboratory foreman, 
H. H; Galleher, a most kindly and 


‘however complex. 


lovable gentleman, would pass by and 
look on. I would be uneasy, because 
my set task, the measuring of those 
German silver strips, was being ne- 
glected, but there was never a com- 
plaint nor reprimand from Mr. Gal- 
leher. I don’t know how he adjusted 
his time sheets. Perhaps the normal 
four-hour German silver job slipped 
in as 10 or 15 hours. But there was 
enough looseness, so that it could be 
taken care of. 

I am sure that when the organiza- 
tion was planned, a consulting service 
at “high-tension test” was not con- 
templated, and I am also sure that at 
no time did any organization chart 
show such a service going on. But 
there it was just the same, thanks to 
the inevitable looseness of the organ- 
ization, and thanks also to Mr. Gal- 
leher’s awareness that the set tasks 
of the laboratory had significance only 
in relation to the larger organization. 

Mr. Lamme, with whom I had oc- 
casional very inspiring talks, held the 
position of chief engineer. As such, he 
had responsibility for all engineering 
activities of the company. But his 
health was beginning to fail, and it 
was impossible for him to attend per- 
sonally to all the details called for 
by his position according to the or- 
ganization chart. Nevertheless, he 
continued to occupy that position until 
his death a few years later, giving of 
himself generously where he could. 
The job simply adjusted itself to this 
great man, chart or no chart. 

I hope that I have not overstated 
my case and given the impression that 
I am arguing that any and all organ- 
ization is undesirable in any enterprise, 
That would be ab- 
surd. An enterprise involving many 
men must have assignment of tasks, 
duties, and responsibilities to various 
individuals if the enterprise is to func- 
tion, and such assignment of duties 
and responsibilities is what is meant 
by organization. But what I do sav 
is that it is impossible to define these 
individual tasks and duties in complete 
detail and still fit individual men in 
all their variability. 





This interesting comment on the relations of an engineer to a large organiza- 
tion in which he works was made by Joseph Slepian on the occasion of the 
award to him of the AIEE Lamme Medal for 1942, made at the recent AIEE 
national technical meeting in Cleveland as reported in Electrical Engineering. 
Dr. Slepian is director of research, research laboratories, Westinghouse 
Electric and Manufacturing Co., East Pittsburgh, Pa. He was born in Boston, 
was graduated from Harvard University and then studied at Gottingen, 
Germany and the Sorbonne in Paris. He has been awarded degrees of AB, 


AM an 


PhD. He taught mathematics at Cornell University and in 1916 


joined the Westinghouse Company. Although educated primarily as a 
physicist and mathematician, he has become known primarily for his inven- 
tions and engineering work in the field of electricity. He has about 200 

atented inventions to his credit and many more pending but is known chiefly 
tee his development of the De-ion circuit breaker (based on an entirely new 


conception of methods of rupturing alternating currents) and of the Ignitron 
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Tracking Down Vibrations 


Shown above is a modern Sherlock Holmes on the trail of undesirable vibration in an 
electric motor. He is using a new vibrograph, developed by the Westinghouse Research 
Laboratories which measures and records machinery vibrations in the range from 60 to 
15,000 cycles per minute. Enclosed in a small box, and weighing only 8!/2 pounds, it 
can be used by placing it on the vibrating body, or, as shown in the duckgenah hand 
held through the use of a prod. A newly devised timing mechanism leaves a trace on 
a celluloid ribbon, allowing calibration of the vibration. Its primary use is in connec- 
tion with the tracking down of vibration in turbines, motors and motor-generator sets, 
and for certain plane vibration tests. Our knowledge of vibration and our ability to 
measure the rate, amplitude and quality of vibration of all kinds is in large part re- 
sponsible for the success of large high speed rotating equipment. It is not very many 
years ago when a 3600 rpm turbine generator larger than 15,000 or 20,000 4 was 
scarcely thought of. Today, we build units of 40,000 kw running at this speed as a 
matter of course. Though the rotating masses of these machines weigh many tons, 
because of the thoroughness with which these masses are balanced as a. consequence 
of our knowledge of vibration, a person standing alongside one of these machines can 
hardly detect whether it is running or not. The vibration recorder shown above is only 
one of many instruments available today for the measurement and analysis of vibration 
and noise, for noise, is in most instances the result of vibration in the audible range. 
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WITH THE EDITORS 


@ ELECTRONICS—In all the cur- 
rent hullabaloo about “electronics” it 
is, no doubt, difficult for the engineer 
who knows a little but not very much 
about the subject to separate the wheat 
from the chaff. He, probably, has a 
feeling that much of what he reads in 
the public press and in current adver- 
tising is pure baloney but his knowl- 
edge of the subject is too limited to 
back his hunch with facts. If he knows 
anything he knows that the science of 
electronics, if it can be called such, 
is not new, as much of present-day 
advertising and comment by non-scien- 
tific writers imply it is. Indeed, if he 
had never read anything but Power 
PLANT ENGINEERING, he would recall 
an entire series of articles on electron 
tubes which appeared in these pages 
from 1936 to 1939, long before the gen- 
eral advertising men seem to have 
heard of electronics. In this, we are 
not referring to the advertising of 
legitimate electronic equipment in the 
technical publications but to the sensa- 
tional type of advertising now appear- 
ing in the general magazines and news- 
papers. He would also know that elec- 
tronics was born of the communication 
field—radio and wire telephony—and 
that many electronic devices were quite 
highly developed in the early 1920's. 
If he is historically minded, he prob- 
ably knows that Edison discovered the 
Edison Effect in 1882 and that in 1904, 
Professor Fleming made the first prac- 
tical use of this effect in his Fleming 
valve or what we know today, as a 
diode detector tube. 


@ THE GLAMOUR OF IT—What 
he does not know, however, is to what 
extent the sensational predictions now 
current may be accurate. Is electronics 
really going to revolutionize the post- 
war world as is implied and, if so, what 
should he do about it? Aside from the 
melodramatic applications of electron- 
ics in Our post-war homes of which we 
are assured, there is much innuendo 
concerning revolutionary industrial 
uses. It appears, we are not going to 
do anything the old way after the war. 
In our homes, we are not going to turn 
lights on or off any more; instead, 
photocells will be in effect to bathe the 
home in a flood of constant level illu- 
mination, doors wil) fly open at our 
mere approach, television will provide 
entertainment and in the kitchen, the 
“little woman” will no longer sweat 
out her loveliness over hot ranges; in- 
stead, she will cook electronically. She 
will bake bread, to say nothing of cakes 
and pies, from the inside out. Garage 
doors will snap open at the approach 
of the family bus or helicopter. The 
bus itself, probably, will come to an 
electronic stop. 

On the industrial side, we are given 
vague hints of high power industrialists 
sitting at massive desks, pressing but- 
tons and looking at all parts of their 
vast factories by television—electronic 
television, of course. In the shops, 
electronics will reign supreme; every- 
thing is going to be under electronic 
control; plants will bristle with electric 
eyes and most everything we now have 
in the way of equipment is going to be 
a thing of the past—maybe. 

The “maybe” is ours. Frankly, we 
believe the picture to be slightly cock- 


eyed. This, despite the fact that none 
can have greater faith in the future of 
electronics than we. Through an asso- 
ciation and familiarity with tubes and 
electronic devices almost from the be- 
ginning as a consequence of a life-long 
interest in the technical aspects of 
radio, the writer feels that he under- 
stands something of the all but limit- 
less possibilities of electron tubes but, 
by the same token, he knows, also, 
that the future application of electronic 
devices, as in the past, will be based, 
not on romantic notions of present-day 
visionaries but on the cold hard facts 
of economics. 

@ GLAMOUR VS ECONOMICS— 
As “Electronics” indicated in a recent 
editorial, “you can’t sell electronics on 
glamour”. Suppose it is possible (and 
it is) to bake a loaf of bread from the 
inside out by high frequency heating 
or to can fruits and vegetables at home 
by the same method, that is no reason 
such methods are going to be used. 
High frequency heat is expensive, nec- 
essarily so, and the cost of power 
needed to bake a loaf of bread would 
far outweigh the dubious convenience 
afforded by the method. As ‘“Electron- 
ics” pointed out, also, any radio man 
can figure the cost of the apparatus 
required to make use of the process, 
and it is not cheap, brother. 

The same is true of doors flying 
open under photocell control. It is 
intriguing, yes, and economical enough 
in Pennsylvania Station in New York 
where millions of people pass through 
such doors, but our guess is that it 
will be a long time before many of 
our homes, post-war or otherwise, are 
so equipped. Why? Simply because 
the doors are not opened by electron 
tubes but by motors or solenoids or 
compressed air or hydraulic cylinders. 
The control tubes needed, probably, 
cost only a few dollars, but the motors, 
gears and linkages necessary to actu- 
ally open the door might cost fifty to 
a hundred dollars to install. We will 
be pushing doors for a long time to 
come, and why not, it’s no great hard- 
ship. 

This is not iconoclasm. Things will 
be and are being done electronically. 
In the case hardening of small steel 
parts for example, high frequency heat, 
electronically produced and under elec- 
tronic control, does the job better and 
more economicaHy than anything we 
have had before. Such parts are ex- 
pensive and so it is perfectly econom- 
ical to use expensive heat for their 
treatment. But not for baking bread 
in the home. 

@ OLD STUFF—Electronics is not 
new. In the communication field, elec- 
tronic devices—amplifiers, oscillators, 
modulators and detectors—have been 
in use for three decades. In the indus- 
trial field, electronic control devices 
have been in use since the middle 
1920’s. Electrical manufacturers have 
been making and developing electronic 
equipment for many years. True, the 
war has given impetus to this develop- 
ment and has accelerated the process 
but, fundamentally, there is very little 
new in the field of electronics today 
that was not known ten years ago; 
there have been many refinements. 
Even the basic principles of the much 


kicked around “Radar” 
many years ago. 

In short, there is no need to get 
unduly excited about electronics, or 
about plastics or any of the other 
glamorous, supposedly new develop- 
ments. Electronics is already being 
used in the power and industrial field 
to an almost unbelievable extent. No 
one not familiar with the use of car- 
rier current for communication, relay- 
ing, load control and telemetering on 
our power transmission systems can 
imagine to what extent such systems 
are under electronic control. In in- 
dustry, electronic devices are, and 
have been, in use for years in the 
control of innumerable processes, 
ranging all the way from furnace tem- 
perature control in steel mills to the 
irradiation of food in food plants. Pro- 
duction welding as it is done, today, 
would be impossible without electronic 
control. 

Except in the conversion of a-c to 

d-c in chemical plants and in the pro- 
duction of aluminum and magnesium, 
heavy currents are not being carried 
by electron tubes to any great extent. 
Thus far, in the power field, electronics 
is used almost entirely for control. In 
a number of instances, electronic recti- 
fiers are used in the excitation of gen- 
erators and synchronous condensers 
and this application will undoubtedly 
grow as will that of electronic motor 
control. 
@ BEWARE OF DREAMS — The 
process of development, however, will 
be orderly and along lines that have 
been established years ago. Our ad- 
vice is to learn all you can about 
tubes and their application but to keep 
your feet on the ground of facts, not 
dreams. You will find that there are 
plenty of practical application of tubes 
to be made without any need to resort 
to rosy prognostications. : 

Keep in mind that while it is pos- 
sible to do many things electronically, 
the mere fact that they can be done 
does not prove that they cannot be 
done just as well and perhaps more 
economically by existing, more con- 
ventional methods. The operation of 
any electrical circuit can be initiated 
by waving a hand across a beam of 
light directed into a phototube but 
except in cases where the actuating 
impulse is of necessity extremely small, 
a manually operated switch or push 
button or a magnetic or thermal type 
of relay will do the job just as well 
and a great deal more cheaply. In the 
power plant there are no doubt in- 
numerable practical applications of 
electron tubes that will be worked out; 
certainly, electronic combustion con- 
trol systems will be developed and 
motor drives will be controlled by 
tubes to an ever increasing extent but 
in all cases these applications will have 
to meet the competition of the older, 
established methods of control now 
in use. Remember, that the electron 
tube is inherently a high speed device 
and for this reason its most useful 
application is in systems and processes 
that undergo rapid changes. It is this 
quality coupled with their sensitivity 
that make tubes suitable where all 
other methods fall down. Finally, 
keep in mind that in the electron tube, 
you have a means of control that is 
unique—a link in the electric circuit, 
as W. C. White of G.E put it recently 
—free from the bondage of wires. That 
thought should be startling enough for 
anybody. A.W.K. 


were known 
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Utilizing Exhaust Steam 
at Cast Armor Plant 


At the new Cast Armor Plant of American Steel Foundries Co., East Chicago, Ind., 
a good balance between compressed air requirements and low-pressure process and 
heating steam demand has been achieved, as described here in detail. This has been 
done by installing steam-driven air compressors designed and connected so they can 
operate either condensing or non-condensing and thus supply both compressed air 
and exhaust steam to meet any desired plant conditions. Four 60,000-lb-per-hr, 175-psi, 
stoker-fired, bent-tube boilers, under complete automatic combustion control, generate 
steam for the compressors. An ingenious piping system, motor and turbine drives for 
draft fans, barometric condensers and continuous boiler blow-off system are other items 
of interest. An outstanding characteristic is the design of all buildings in modern indus- 
trial style, giving the plant a much different appearance from that of the usual foundry 


NE OF THE OUTSTAND- 

ING features of the recently 
completed Cast Armor Plant of 
American Steel Foundries Co. at 
East Chicago, Ind., is the utiliza- 
tion of exhaust steam from steam- 
driven air compressors. 

Another outstanding feature is 
that this structure, erected with 
Defense Plant Corp. financing for 
operation by American Steel Foun- 
dries, departs from conventional 
foundry architecture in that the 
normal unsightly appearance of 


foundries is here replaced by a 
type of industrial design much like 
that in other fields. 

Overall appearance and the many 
problems and details of construc- 
tion were worked out jointly by 
the government, the operators and 
Albert Kahn Associated Architects 
and Engineers, Inc., whose foun- 
der’s creed for many years was 
that beauty could be combined with 
utility at no extra cost in every 
type of industrial building. 

The new war plant at East 

Chicago symbolizes this belief. 
The plant is modern in every 
respect, of steel, brick and 
conerete construction and 
with unusual facilities for 
the convenience and comfort 
of employees. 

Buildings of Modern Design 

All buildings in the plant 
follow, where practical, the 
same pleasing exterior de- 


sign. Even in the interior of the 
main structure, the common dirt 
floor of a foundry is replaced by 
an 8-in. floor of concrete. 

Construction of this main 
building typifies that of other 
units in the plant. The building, 
shown in Fig. 1, is of steel frame 
construction with common brick 
walls to the sills, 8 ft above ground, 
surmounted by three rows of con- 
tinuous sash separated by strips of 
asbestos siding, 7 ft 2 in. wide. 
The cement tile roof is covered 
with tar and gravel. 

Included with this main build- 
ing are the open hearth and three 
foundry buildings, three cleaning 
and finishing buildings, six heat- 
treat buildings and a maintenance 
building. 

There are eighteen monitors 
across the width of the main foun- 
dry buildings and eleven others 
on the roofs of the cleaning and 


Fig. 1. General view of main building at new Cast Armor Plant of American Steel Foundries Co. showing modern design in keeping with 
present-day industrial standards 


62 November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 





&, 


$ 

P, bal hedian 
and 

P 7] Choporis 


Mechanical Engineers— 
Power Plant Division, 

Albert Kahn Associated 
Architects and Engineers, Inc. 


Fig. 2. (Right) Boiler and compressor house 

of modern design houses boilers, com- 

pressors and all necessary auxiliary equip- 

ment. Pneumatic ash system storage tank at 
farther corner 


Fig. 3. (Below) Interior of boiler house, show- 
ing the four 60,000-lb-per-hr, 175-psi, stoker- 
fired steam generating units, with automatic 
combustion contro! panel in center. Weigh 
larry distributes coal to stoker hoppers from 
overhead concrete bunker 





finishing buildings. All sash in 
sidewalls and monitors is equipped 
for blackout. 

Auxiliary buildings and service 
units, in addition to the boiler 
house, include an oxy-acetylene 
house, fuel-oil tanks, fuel-oil pump 
house, pump and screen house and 
oil house. 

The boiler house, Fig. 2, is of 
concrete frame to the boiler room 
floor, with steel frame, brick and 
sash above that. 

The problem of balancing the 
compressed air requirements and 
the exhaust steam demand at this 
plant was,solved by the installa- 
tion of steam driven air compres- 
sors, which can be operated either 
condensing or non-condensing, de- 
pending upon the exhaust steam 
requirements in the plant. © 

Before describing the details 
of the air compressing and steam 
piping system in this connec- 
tion, a short account of the boiler 
and compressor house mechanical 
equipment should be of interest. 

The mechanical equipment con- 
sists prineipally of: four 60,000- 
lb-per-hr, stoker-fired, three-drum, 
bent-tube boilers, Fig. 3, operating 
at a saturated steam pressure of 
175 psi gage; forced and induced- 
draft fans with motor and turbine 
drives; a direct-contact deaerating 
feedwater heater utilizing exhaust 
steam at 5 psi; both motor-driven 
and turbine-driven boiler feed 
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Fig. 4. Diagram showing high- “pressure and low-pressure steam connections to the five air compressors, water connections to barometric con- 


densers and provisions for any 


pumps; five 3900-cfm free air de- 
livery compound steam-driven air 
compressors, Fig. 5, operating at 
a 110 psi air pressure, with space 
provided for two additional ma- 
chines. 

Coal and Ash Handling 

Coal is delivered to the site in 
railroad cars and is_ unloaded, 
through a track hopper and the 
coal conveying system, to the con- 
crete coal bunker located above the 
boilers and extending the full 
length of the boiler house. An ad- 
ditional track hopper and cel ele- 
vator are located a distance away 
from the boiler house and used to 
unload and distribute coal to the 
large outdoor storage pile. Coal 
from this pile may be reclaimed 
and delivered to the track hopper 
at the boiler house by the use of 
a bulldozer. 

Coal from the bottom of the 
bunker is discharged through coal 
gates, located at several points 
along the full length of the boiler 
house, to a weigh larry, which 
weighs, records and distributes the 
coal to the stoker hoppers at each 
boiler. 

Ash is removed by means of an 
automatic, pneumatic ash convey- 
ing system, which delivers the ash 
to an outside, overhead, ash storage 
tank provided with facilities for 
either railroad or truck unloading. 

Boiler Auxiliaries 

A complete automatic system 
of combustion control and meter- 
ing equipment, consisting of mas- 
ter controller, fuel-feed, air-flow 
and furnace-draft regulators, steam 


bination of 


g compressor operation 





flow meters, CO, meters and flue 
gas temperature recorders, provides 
the operators with the necessary 
means and data for safe and effi- 
cient operation. 

A system of continuous boiler 
blow-off, consisting of heat ex- 
changer, which utilizes the heat 
from waste boiler water to heat 
the boiler make-up water, flash tank 
with control apparatus, which col- 
lects the flash steam from boiler 
water and distributes steam to 
steam supply to feedwater heater, 
and sample cooler, together with 
an internal boiler chemical treat- 
ment system, maintain the boiler 
concentrations to the recommended 
requirements. 


Air Compressor Operation 


Through a unique system of 
piping, shown diagrammatically in 
Fig. 4, the air compressors are 
piped in such a manner as to per- 
mit either condensing or non-con- 
densing operation for any combi- 
nation of machines. 

When operating condensing, 
condenser water from the nearby 
eanal, which parallels the boiler 
house, passes through a traveling 
water screen and is then pumped 
by a combination of low-head, cen- 
trifugal, condenser water pumps, 
ranging in capacity from 350 gpm 
to 1500 gpm, to the two disc-flow- 
type barometric condensers located 
outdoors against the side of the 
boiler house. Condenser water 
piping and control valves, steam 
jets and controls for air and vapor 
removal from condensers, and 


drain piping from condenser hot 
wells, are all located inside the 
boiler house for quick access and 
maintenance. 

All steam supply and exhaust 
piping in connection with the 
steam driven air compressors is 
installed in a pipe space under the 
operating floor, gate valves on each 
steam and exhaust line being oper- 
ated by floor stands from the op- 
erating-floor level. 

Relief valves with water seals 
are installed on the exhaust line 
from each engine, to protect the 
low pressure cylinders against ex- 
cessive back pressure. 

Each engine driving the com- 
pressors is rated at 736 Ihp at full 
load, with water rates of 13.6 lb 
per Ihp for condensing operation 
and 22.8 lb per Ihp for non-con- 
densing operation. 


Exhaust Steam and Compressed 


Air Demands 


For supplying the average 
compressed air demand, four air 
compressors are operated at full 
load, giving an available exhaust 
steam capacity of approximately 
67,000 lb of steam per hour at 10 
psi gage. To this is added ap- 
proximately 26,000 lb per hour of 
exhaust steam from boiler house 
steam-driven auxiliaries, such as 
boiled feed pump, forced and in- 
duced draft fans, etc., making a 
total of 93,000 lb per hour. 

The normal average low-pres- 
sure steam requirements during 
the greater part of the year are 
approximately as follows: 
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Fig. 5. View of the five air compressors, each driven by a 736-lhp steam engine, operating condensing or non-condensing as required 


Lb per hr 
Space heating and ventilation.. 60,000 
Domestic hot water heating.... 15,500 
Feedwater heating 
Process, and miscellaneous 


It is evident from the above 
figures that a good heat balance is 
attained by this arrangement. 

During the periods of low de- 
mand for exhaust steam, one, two, 
three or sometimes four of the com- 
pressors are operated condensing, 
depending upon the demand for 
exhaust steam. 


Air intake and discharge pip- 
ing is also located in the pipe space 
below the operating floor. A large 
diameter pipe, running full length 
of the compressor house, connects 
with the intake connection to each 
compressor through a blast gate. 

Filters and Other Auxiliaries 


The two ends of the main in- 
take header connect to two filter 
houses located outdoors, and pro- 
vided with blast gates at each in- 
take connection. Each filter house 
is designed for 75 per cent of the 





Principal Power Plant Equipment, Cast Armor Plant, 
American Steel Foundries Co. 





Feedwater Heater 
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Air Compressors 
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Union Iron Works 
Cochrane Corp. 
Ingersoll-Rand Co. 
Fairfield Engineering Co. 
Detroit Stoker Co. 


4a ee B. F. Sturtevant Co. 


Clarage Fan Co. 
Ingersoll-Rand Co. 
Ingersoll-Rand Co. 
Fairbanks Morse Co. 
Chain Belt Co. 

Cochrane Corp. 
Cochrane Corp. 
Cochrane Corp. 
Cochrane Corp. 

Republic Flow Meters Co. 


ee ae D. E. Whiton Machine Co. 
ee th ee U. S. Electric Motors, Inc. 





maximum free air capacity, so that 
one may be shut down for cleaning 
and replacing air filters while the 
other remains in operation. 


One large vertical aftercooler 
and air receiver are installed with 
each air compressor, aftercoolers 
being located indoors adjacent to 
each compressor, while the air re- 
ceivers are outside close to the 
building wall. 


Cooling water for the jackets, 
intereoolers and aftercoolers is also 
canal water and is supplied by the 
same pumps supplying the baro- 
metric condensers, except that cool- 
ing water passes through a fine- 
mesh, automatic self-cleaning 
strainer. Waste water is connect- 
ed to the main condenser water dis- 
charge line to the downstream side 
of canal. 


The domestic hot water heating 
system is also located in the boiler 
house. Exhaust steam at 10 psi is 
used to heat the domestic hot water 
supply for factory use. A combi- 
nation system of a storage-type, 
hot water heater and two instanta- 
neous type heaters, with automatic 
temperature control and pneumat- 
ically operated mixing valves, pro- 
vides ample hot water at the de- 
sired temperature at all times. Hot 
water circulating pumps circulate 
the hot water to all points through- 
out the entire plant. 
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The Topping Program 
at SHERMAN CREEK 


In this final article of a series of three, we present 


Part Ill 


the details of the condensate system of the Sher- 
man Creek topping unit together with a descrip- 


tion of the boiler feed pumps and their control 


By es ale Division Engineer, 


Consolidated Edison Company of New York, Inc. 


AVING DESCRIBED the 

boiler and the turbine gen- 
erator of the initial development 
of the topping program at Sher- 
man Creek in the September and 
October issues, we will now con- 
sider the condensate system and 
the details of the boiler feed 
pumps and their control. 

The general path of the con- 
densate can be traced either on 
the flow diagram or the heat bal- 
ance diagram shown in Part II in 
the October issue. Condensate 
from the low pressure turbine 
hot well pumps is discharged into 
a common header feeding both 
the open heaters in the old sta- 
tion and the direct contact heater 
in the high pressure station. 

The control is arranged to feed 
only condensate to the direct con- 
tact heater. All condensate over 
and above that required for the 
high pressure system, and neces- 
sary make-up water, flows to the 
open heaters in the low pressure 
station. At least two low pres- 
sure boilers are in operation 


all times to supply steam in case 
of emergency to drive the high 
pressure boiler feed pump tur- 
bine, main turbine auxiliary oil 
pump and for the direct contact 
heater air ejectors. 

The direct contact heater is 
an Ingersoll-Rand vertical dise- 
flow type, equipped with an in- 
tegral pre-cooling chamber, a stor- 
age hot well, an ejector for nor- 
mal operation and a_ hogging 
ejector for starting up. This 
heater operates at a pressure of 
4 psi absolute, condensing approx- 
imately 20,000 lb per hr of ex- 
haust steam from the high pres- 
sure boiler feed pump turbines. 
In addition to condensate, this 
heater is provided with emer- 
gency connections for supplying 
treated water and city water. 

Deaerator 

. For pumping condensate from 
the direct contact heater to the 
deaerator, two condensate booster 
pumps (one motor driven and one 
steam driven spare) have been 
provided. The deaerator is an 


Fig. 1. One of the high pressure boiler feed pumps and its driving turbine 


Elliott contact tray type and has 
a rated capacity of 1,100,000 Ib 
per hr of condensate measured at 
the discharge. This heater is 
equipped with two vent condens- 
ers set in parallel and valved, to 
permit either one to be isolated 
for overhauling, without taking 
the deaerator out of service. Heat- 
ing steam at approximately 3 psi 
gage is supplied from the nearby 
induced draft and forced draft 
turbine exhaust, the balance from 
the: station auxiliary exhaust 
header. High pressure closed feed- 
water heater condensate returns 
are also flashed into the shell 
above the water level. 
Boiler Feed Pumps 

From the deaerator condensate 
at approximately 222 F flows to 
the suction of the high pressure 
boiler feed pumps. The elevation 
of the deaerator is such as to 
maintain a positive suction head 
of at least 30 psi gage at the 
pumps. There are three turbine 
driven variable speed boiler feed 
pumps; two for full load opera- 
tion and one spare. The pumps 
are Byron-Jackson 8-stage outer 
barrel and horizontal split inner 
volute case. The space between 
the inner volute case and outer 
barrel is filled with water at full 
discharge pressure of approxi- 
matély 1800 psi gage, so that the 
outer barrel alone withstands 
the bursting pressure and is sub- 
ject to tension stresses. The inner 
ease is the conventional horizon- 
tally split volute type utilizing the 
discharge pressure to maintain 
the joints. The volutes are of 
double construction to lessen the 
radial loads and losses at low 
capacities. The impellers are of 
the opposed enclosed type, one 
half having the suction entrance 
on one side and the other half on 
the other side. Any minor un- 
balance axial thrust is carried 
by an oversized Kingsbury thrust 
bearing. 

The pump is so designed that 
in case of emergency it may be 
put into immediate service with- 
out warming up. However a turn- 
ing gear is supplied to rotate the 
unit at about 13 rpm, for warm- 
ing up periods. The normal full 
load capacity of each pump is 
460,000 lb per hr against a total 
dynamic head of 1800 psi gage, 
at a speed of 4150 rpm. 

Boiler Feed Control 

There have been three means 
provided for controlling feed- 
water to the boiler; automatic, 
remote manual, and local manual. 
The equipment is the Bailey Meter 
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Fig. 2, Arrangement of the boiler feed pump contral 


Company’s 3-element system and 
is arranged to regulate the speed 
of the boiler feed pump turbines. 
Included as part of the control 
are a steam flow recorder, feed- 
water flow recorder, and boiler 
drum level recorder. This 3-ele- 
ment system is designed to vary 
the speed of the boiler feed pump 
turbines so as to maintain a bal- 
ance of water flow against steam 
flow, compensated by drum level 
variation. Steam flow and water 
flow mechanisms are connected 
together to jointly operate an air 
Pilotrol, the loading from which 
is inereased for an increase of 
steam flow over water flow. The 
water level recorder mechanism 
operates a second Pilotrol, the 
loading from which increases with 
an increase of water level in the 
boiler drum. The above loadings 
are applied (one above and one 
below) to a diaphragm in the 
Standatrol so that the combined 
effect of steam flow, water flow 
and drum level are relayed into 
a control loading for operating 
the actuators at the feed pump 
turbines. 

An automatic manual selector 
valve is loaded by the Standatrol 
and relays a control loading into 
the actuators. This control load- 
ing may be automatically or 
manually operated. 

The automatic manual selector 
valve is on the boiler operating 
panel, located in the vicinity of 
the boiler feed pumps and affords 
a means by which the actuators 
at the feed pump turbines may be 
positioned manually from a re- 
mote point. 

Local control of the feed pump 
turbines may be accomplished by 
means of a hand wheel above the 
diaphragm chamber on the actu- 
ator. The drum water level is 
visible from these control points 
through the sight gage system. 


Boiler Feed Turbine 

The boiler feed pump drive is 
a direct connected, condensing, 
controlled extraction type General 
Electric turbine having nine im- 
pulse stages—three above the 
bleed point and six below. 

The turbine has a normal rat- 
ing of 1357 hp at 4150 rpm with 
185 psi 485 F steam to the throt- 
tle and exhausting into the direct 
contact heater at 4.0 psi abs. It 
will develop a maximum load of 
1685 hp at 4340 rpm with the 
same steam conditions. This ¢a- 
pacity may be required when 
carrying full load with only one 
set of heaters in operation. To 
take care of a starting condition 
where the exhaust must be to 
atmosphere and no bled steam is 
required, the turbine has been 
designed to develop 738 hp at 
3670 rpm with the same throttle 
steam conditions and 1.3 psi gage 
back pressure. This is the power 
required at 1% load at full boiler 
pressure and is in excess of that 
required during normal starting 
where the boiler pressure will be 
low until after bled steam is re- 
quired. 

The turbine is provided with 
a turning gear so that the spindle 
may be rotated at a speed of 
about 13.8 rpm when the driven 
pump is acting as a spare. This 
is operated during standby pe- 
riods so that the turbine may 
remain uniformly heated and the 
spindle true. 

The turning gear is driven by 
a 2 hp motor through a speed 
reducer with a ratio of 63 to 1. 
The worm shaft is extended to 
drive an oil pump which furnishes 
oil for control and bearing lubri- 
cation during turning gear opera- 
tion. This oil pump also acts as 
a back-up for the shaft driven 
main oil pump through the ac- 
tion of a pressure switch which 


automatically starts the turning 
gear motor on loss of oil pressure. 
The turning gear is manually en- 
gaged, automatically disengaged. 

During operation on turning 
gear, the gate valve in the ex- 
haust is open so that the pump 
may be started up by opening the 
throttle valve. The turbine glands 
are steam sealed, provision being 
made to use live steam from above 
the throttle valve seat during 
stand-by periods. 

During normal operation, con- 
trol and bearing oil is furnished 
by a geared type positive dis- 
placement, valveless pump driven 
from the turbine shaft at a speed 
about 15 per cent that of the 
turbine. 

Flow of steam to the turbine 
is controlled by five poppet type 
admission valves actuated by a 
spring loaded piston. The flow 
of steam to the exhaust end is 
responsive to the bleeder pres- 
sure. 

A hand speed changer has 
been provided to allow manual 
control of the turbine speed when 
the automatic control is not being 
used. This hand control may be 
used to hold speed at any point 
between 3500 and 4500 rpm. 
When on automatic control, this 
speed changer is set at a speed 
slightly above the expected max- 
imum required so that in ease of 
failure of the automatic control 
the pump will continue to sup- 
ply the required water at a 
slightly higher pressure. 

The governing mechanism on 
these boiler feed pump turbines 
is designed so that the pumps 
will supply the required feed- 
water and at the same time the 
turbines furnish the necessary 
steam for feedwater heating in 
the 75 psi heaters. The pumping 
requirements are met by the con- 
nection to the Bailey feedwater 
regulator. The steam require- 
ments for the heaters are met by 
the extraction pressure control 
which acts to maintain 75 psi in 
the extraction line, by adjusting 
the grid valve to allow more or 
less steam to flow to the low pres- 
sure end of the turbine. As an 
adjustment either by the Bailey 
regulator or the extraction pres- 
sure governor will require some 
compensating adjustment of the 
main control valves, the various 
controllers are interlocked. 

Referring to Fig. 3, this con- 
trol system performs in the fol- 
lowing manner: 

(a) Where the extraction 
steam requirements are constant, 
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Fig. 3. Diagram of the governing mechanism of the boiler feed pump turbines 


and the pumping load is in- 
creased, requiring an increase in 
speed, the Bailey regulator moves 
up to inerease speed. Rotating 
about fulerum “A,” the left end 
“B” of the lever moves down and 
lowers the outer sleeve of the pilot 
valve, thus increasing the con- 
trol oil pressure, and opening the 
admission valves. 

At the same time the right 
hand end “D” of the floating bar 
is raised. This motion is trans- 
mitted to the extraction valve 
relay, lowering its piston and al- 
lowing steam to move the grid 
valve piston in a direction to open 
the grid valve. This increases 
the amount of steam to the ex- 
haust end, increasing the speed 
and power without change of 
bleeder pressure. 

As the speed increases the 
governor weights swing out, re- 
ducing the control oil pressure. 
This action, combined with the 
return linkage, establishes an 
equilibrium in the control system 
and the turbine will operate at 
the speed and load required by 
the Bailey control. 

When pumping load and speed 
is constant, and an increased ex- 
traction flow is required, the op- 
eration is as follows: 

With the increased require- 
ments for bled steam, the extrac- 
tion pressure will drop, allowing 
the weighted bar to drop, which 
in turn lowers the extraction pres- 
sure relay pilot valve. This al- 
lows the oil to move the piston 
to the left, thus rotating the float- 
ing bar in a clockwise direction. 
This lowers the right end “D” of 
the bar and this motion is trans- 
mitted to the grid valve relay, 
lifting the relay piston and clos- 


ing the grid valve. This reduces 
the flow to the exhaust end, 
thereby increasing the pressure. 
As the power derived from the 
exhaust steam is less, the main 
control valves must open some- 
what to compensate for the power 
reduction. 

To aecomplish this, as the 
floating bar rotates in a clock- 
wise direction, the left end “C’’ 
is raised and this will open the 
control valves. 

It is to be noted that to in- 
crease speed and load the float- 
ing bar is lifted by the speed 
relay, opening both main and grid 
valves. If necessary extraction 
pressure relay will readjust the 
extraction pressure by tilting the 
floating arm, thereby changing 
the ratio of grid valve opening 
to main control valve opening. 

Extraction pressures adjust- 
ments are made by shifting the 
weight “W” on the weighted bar. 
If the Bailey regulator is not in 
service, that end of the lever is 
locked in position and speed ad- 
justments made by hand. 

The overload valve operates 
only if the main control valve 
cannot maintain speed. In this 
case the valve gear continues to 
move up and through the levers, 
lifts the overload relay valve. 
This permits oil to flow under the 
overload valve piston and open 
the overload valve. 

The speed relay, the extraction 
pressure governor, the extraction 
pressure relay, the weighted beam 
and the floating bar, with their 
interconnecting links, form the 
3-arm mechanism. 

From the common boiler feed 
pump discharge header the water 
is pumped through two parallel 


rows of closed heaters. Each row 
consists of one low pressure heater 
using steam at 70 psi gage from 
the boiler feed pump bleed; one 
intermediate pressure heater using 
steam at 195 psi gage from the 
high pressure turbine exhaust; 
and one high pressure heater 
using steam at 390 psi gage 
from the high pressure tur- 
bine extraction point. Under 
normal conditions, the total flow 
of feedwater is handled through 
both rows of heaters. However, 
the piping and valves are so ar- 
ranged that in case of necessary 
outage one row can be isolated by 
gate valves set ahead of the low 
pressure and beyond the high 
pressure heaters. Under this con- 
dition full flow is passed through 
one row of heaters resulting in 
an increased pressure drop. 


Closed Feedwater Heaters 


These heaters are of the West- 
inghouse vertical “U” tube re- 
movable shell type. Each heater 
is provided with an integral drain 
cooling section. In addition the 
high pressure heaters are pro- 
vided with a desuperheating sec- 
tion. 

The condensate drains down 
through the inlet head or water 
channel to a separate level con- 
trolled hot well, thence through 
external interconnecting piping 
to the lower end of the heater 
drain cooling section. From here 
the condensate is drained to the 
next lower stage heater. 

The drain cooling section of 
the low pressure heaters is de- 
signed to pass a maximum con- 
densate flow corresponding to full 
load normal operation, and to 
by-pass externally condensate 
above this figure, particularly 
when one battery of heaters is 
out of service. The drain cooling 
sections of the other heaters are 
designed to pass condensate under 
all operating conditions. 

Diaphragm valves actuated by 
liquid level controllers serve to 
regulate the flow of condensed 
steam from the six hot wells of 
the high, intermediate and low 
pressure closed feed water heat- 
ers so that a level of condensate 
will be maintained in each hot 
well within a predetermined range 
of about 6 inches. 

Except for a few shutdowns, 
for minor adjustments, the equip- 
ment has been operating contin- 
uously and satisfactorily since its 
initial startup, and present indi- 
cations are that the expected heat 
rate will be attained. 
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Uses For Three-Dimension 
| Pictorial Drawings 


No doubt, before you even read these lines you will have been impressed by 
the beauty and perfection of the drawings accompanying this articie. The 
halftone reproductions are good but one really should see the original pencil 
drawings from which the halftones are made. As explained by the authors, 
these drawings are useful as well as attractive. They illustrate a new idea in en- 
gineering drawing which may be found as useful in other organizations as it has 
in the engineering department of the I-T-E Circuit Breaker Co. in Philadelphia. 


by Z A. £. Krips és W. ie Miller 


Project Engineers, I-T-E Circuit Breaker Company, Philadelphia, Pa. 


UCH HAS BEEN SAID and 
written regarding the recent 
successes of three-dimension pic- 
torial drawings as_ production 
expedients because of the easy visu- 
alization they afford, but the appli- 
cation is not limited to production, 
for they can be employed by any 
engineer to convey his ideas more 
effectively. The engineer often in- 


stinctively makes a three-dimension 
sketch to clearly show the interpre- 
tation of an engineering drawing, 
and in so doing he is applying the 
principle of pictorial drawings. 
At I-T-E orthographic projec- 
tions have been successfully uti- 
lized for over 50 years, but pic- 
torial drawings have proved so 
valuable in 6 months that they 


Fig. 1. Cutaway view of metal-enclosed bus run, showing limitations imposed by 
structural design 


have become a permanent engineer- 
ing tool to supplement regular 
drawings. 

Preparation 

From sketches checked with in- 
struments for proportion and per- 
spective, penciled pictorial draw- 
ings are made. Photographic re- 
productions are used for the va- 
rious applications. 

Commonly ealled production 
illustrations or graphic illustra- 
tions, they are prepared by com- 
mercial artists schooled in the 
necessary engineering fundamen- 
tals. Draftsmen could probably be 
given training in perspective three- 
dimension sketching in order to be- 
come graphic illustrators, but they 
cannot be spared. 

Advantages 

The effectiveness of pictorial 
drawings results from the easy and 
fast reading obtained when just 
one view is used. The elimination 
of the intermediate process of har- 
monizing three views simplifies the 
reading and reduces the possibility 
of error. The use of a physical 
rather than a mental picture gives 
a clearer and more complete con- 
ception of what is meant and leads 
to uniformity of interpretation. 
Especially in the case of intricate 
shapes and details, three-dimension 
drawings are effective in giving a 
vivid picture of shape-description 
and part relationship. 

Pictorial drawings produce a 
rapid reaction that arouses interest, 
which might otherwise remain dor- 
mant, and hastens a meeting of 
minds. Also they supply the one 
deficiency of engineering drawings 
—the coordination of three views 
into one. 


Present Use 

Pictorial drawings are playing 
a prominent part in the solution of 
the training problem at I-T-E be- 


November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 69 











cause they can be so easily read. 

They are also helping immensely 

in the task of producing quality 

switchgear in short time by supple- 

menting regular engineering draw- 

ings in certain manufacturing 

practices, for planning the sequence 

of assembly operations, and for the 

actual assembly. Their use has 

assisted in obtaining the desirable 

uniformity of both process and 

product that makes for ease of pro- 

duction, installation, and main- — wanosconnect 

tenance. 2 piees 
In addition, pictorial drawings 

have been effectively used for sub- 

4 ° . A ENTRANCE 
contracting to avoid varying inter- _ por Head 
pretations of the same drawings. 
They have also been used with the 
advantages of speed and economy 
in place of models when purchas- 
ing, for example, a molded bakelite 
ease of design so intricate that 
engineering drawings could not be 
used to convey visualization of the 
shape. In the development of new Fig. 2. Unit substation, using cutaway view to disclose pothead, and showing obstacle 
apparatus they are being used in in path of low-voltage feeders 
order to most effectively show at I-T-E to replace photographs in expensive and not always satisfac- 
possibilities, and also to show de- production, records, sales, and ad-_ tory. Pictorial drawings allow the 
tails and integration of the parts. vertising. Photographs usually emphasis and subduing effects to be 

In certain instances, pictorial have some highlights and shadows _ placed where needed to give the de- 
drawings are currently being used in unwanted places. Retouching is _ sired picture. 
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SEE DETAIL OF URPER BUS 4 ; SEE DETAIL OF UPPER BUS 
NO, 260963 


NO, 26096 
RIGHT HAND WIRE PACK 





LEFT HAND WIRE PACK 


SEE DETAIL OF LOWER BUS : : 
arate en , SEE cen 8 pea SIDE 


FOR DETAIL OF RELAY, 
TRANSFORMERS AND ROTARY 
SWITCH WIRING SEE DETAIL 

NO. 260968 


Fig. 3. Rear view of one frame of switchboard to reveal arrangement of wire packs; all other details subordinated. Enlarged views 
of each portion of frame (not shown) are used to show wiring of instruments and controls 
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Fig. 4. Front view of one portion of a distribution switchboard with door open for complete identification of all parts 


These proved, practicable ad- 
vantages of pictorial drawings loom 
as factors to make them a desirable 
means to use for the design and 
purchase of electrical switchgear 
and related apparatus. Before de- 
sign of switchgear can be begun, 
there must be considered the space 
and position limitations imposed 
by the plan of the building, the 
placement of installed services, and 
the apparatus to which connections 
are to be made. These limitations 
are often difficult to convey by 
regular drawings. Occasionally 
special features are required or 
equipment other than standard is 
needed. Pictorial drawings pro- 
vide a means for conveying com- 
plete information to the manufac- 
turer so that he may design with- 
out a great deal of correspondence. 


Supplant Models 


Sometimes the layout of a sta- 
tion and location of apparatus is 
such that intermediate bus runs 
from generator to transformer are 
very costly affairs consisting of 
elaborate cross-overs and bends, if 
they are run solely from schematic 
drawings. Models have been suc- 
cessfully used to design stations 
and locate apparatus with a view 
to accommodating the bus runs. 
With far less cost and greater 
speed, three-dimension perspective 
drawings could be used for this 
purpose (Fig. 1). 

The wide application of the 
principle of load-center unit sub- 
stations provides a fertile field for 


the utilization of pictorial draw- - 


ings for choice of both the physical 
position of the unit and the paths 
to be taken by the incoming and 
outgoing circuits. Besides, by 
means of cutaway views, any par- 
ticular items located within the 
unit ean be revealed. Limitations 
imposed by obstructions in the nor- 
mal paths of the circuits and any 
special features can be clearly 
shown by means of pictorial draw- 
ings. (Fig. 2.) 

Pictorial drawings rank with 
standardization of equipment and 
the use of one-line diagrams in sav- 
ing time required to decide on 
switchgear for a job, order it, and 
get it into production. In addition, 
pictorial drawings can profitably 
be employed to help maintain 
switchgear at top-notch efficiency. 
Currently at I-T-E they are being 
applied to instruction books, repair 
parts lists, and maintenance man- 
uals. Pictorial drawings allow the 
wiring and parts to be easily iden- 
tified for rapid servicing. They 
show the wiring as it actually ap- 
pears, giving a useful picture of 
the arrangement of wire packs and 
the paths taken by individual 
wires. They show the installed 
position of the parts and their re- 
lationship in a manner that is im- 
possible by regular drawings. 
Front and rear cutaway views com- 
bine to give the operating engineer 
complete information in clear, con- 
cise fashion (Figs. 3 and 4). 

Wherever engineering drawings 
are now being used there exists the 
possibility of applying pictorial 
drawings, either to supplement the 


regular drawings or to replace 
them entirely. There are in ecur- 
rent preparation at I-T-E three-di- 
mension drawings that are scaled so 
exactly that dimensions could be 
taken from them (if that were good 
engineering practice), and they 
will be used to replace engineering 
drawings in some particular cases. 
It cannot be done in all cases but it 
does have the advantage that one 
pictorial drawing will replace three 
conventional drawings. 





FoR MULTIPLE expansion en- 
gines, the cylinder ratio is the re- 
lation of the displacement of the 
low pressure piston to that of the 
high pressure. As the stroke is 
the same in both eases, the ratio is 
the square of the low pressure 
diameter divided by the square of 
the high pressure cylinder diam 
eter. In practice this will range 
from 2.5 for noncondensing en- 
gines up to four, five or even six 
in condensing engines. 

The ratio of expansion or the 
number of expansions of the steam 
is the ratio of the low pressure to 
the volume of the high pressure cyl- 
inder at the cutoff. It is, therefore, 
easy to prove mathematically that 
the expansion ratio is the product 
of the number of expansions in the 
high pressure cylinder and the cyl- 
inder ratio. As -the number of 
expansions in the high pressure 
cylinder is the reciprocal of the 
cutoff in per cent, a more useful ex- 
pression for expansion ratio is the 
eylinder ratio divided by the cut- 
off of the high pressure cylinder. 
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Thermostat Control For 
TRIPLE-RATED TRANSFORMERS 


By H. A. MORGAN 


Transformer Engineer 
Westinghouse Electric & Mfg. Co. 
Sharon, Pa. 


ODAY, operating companies 

are confronted with the press- 
ing demand for more capacity to 
meet war emergency loads. This 
live subject is the springboard 
for the release of many articles 
on the safe overluading of trans- 
formers. Manufacturers have rec- 
ommended various methods of 
cooling to push the rating up and 
conserve critical materials. The 
efforts of manufacturers are di- 
rected to methods of obtaining 
required transformer capacities 
by increasing the rate of loss dis- 
sipation by fans and forced circu- 
lation of the oil to save critical 
material going into new units. 
For the present, economy of oper- 
ation should not be an important 
factor. Even the expected life of 
a transformer may be shortened 
to secure the maximum output. 

Working hand in hand with 
the war program, Westinghouse 
has developed a triple-rated trans- 
former, the primary object of 
which is to meet the present emer- 
gency calling for additional ca- 
pacity for War Production Plants. 

With this design, there is an 
appreciable saving in critical ma- 
terial, vitally needed for arms 
and munitions, and yet, an emer- 
gency load can be carried for the 
duration with safety. Although 
there may be some loss of economy 
in operation at full capacity, 
there will be no sacrifice in the 
expected economic life of the 
transformer. When the need for 
the full rated output is behind us, 
the transformer can be operated 
economically with the normal 
load cycles and short time peak 
loads. 

The three ratings are obtained 
by starting out with a conven- 
tional self-cooled transformer, ex- 
cept for a modification of the 
radiator arrangement. The sec- 
ond rating results by the addition 
of air blast equipment to the radi- 


Fig. |. Automatic, weatherproof control cabinet on transformer tank 





Working hand in hand with the war program, Westinghouse has developed a 
triple-rated transformer, the primary object of which is to meet the present 
emergency calling for additional kilowatt capacity for war production plants. 





ators. By forced oil circulation, 
the third rating is possible and 
the designation is_ self-cooled, 
forced air, forced oil cooled trans- 
former. 

An example will serve well to 
illustrate the application of the 
thermostat control that is em- 
ployed. In a recent typical case, 
the long time emergency load for 
the duration of the war was 
15,000 kva. In this case, the start- 
ing point is a 9000 kva self-cooled 
transformer. No automatic con- 
trol for this rating is required. 

As the load on the transformer 
increases above 9000 kva, the fans 
mounted on the radiators start 
automatically by a _ thermostat 


control actuated by top oil tem- 
perature. 

Since the oil temperature is 
influenced by such factors as 
ambient temperature and winds, 
the fans may not come on until 
the load is well beyond 9000 kva. 
Also, fairly heavy short time 
loads can be carried without fan 
operation due to the heat storage 
of the oil. 

The bulb of the thermostat 
projects down into the transform- 
er oil through a standard pipe 
size fitting on the transformer 
eover. A flexible armored capil- 
lary tube connects the bulb to 
thermostat No. 1 mounted on the 
panel in the control cabinet, 
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Fig. 2. Control scheme for triple-rated transformer 


mounted on the side of the trans- 
former tank. 

Oil temperature changes at the 
bulb are transmitted as pressure 
changes to a metal bellows in the 
thermostat to make contact and 
close the motor circuit contactor. 
The fan motors are usually 220 
v, 3 phase, 60 cycles. When the 
temperature of the oil drops to a 
predetermined value, the thermo- 
stat breaks contact, thus opening 
the motor contactor. 

The closing contacts of the 
thermostat are adjustable within 
a range of 50 to 100 C by a eali- 
brated knob on the thermostat. 
The setting of the thermostat for 
starting the fans is 60 to 70 deg 
hot oil temperature. To prevent 
frequent starting and stopping of 
the fans, a second adjustment of 
the thermostat is provided. This 
adjustment allows a_ variation 
from 3 to 25 C between the tem- 
perature that will close the start- 
ing contactor and the temperature 
at which it will open. The ther- 
mostat is usually set at 10 C dif- 
ferential at the factory. 

In addition to the thermostat, 
a line start De-ion type contactor, 
a Deion tyne AB breaker, and 
auxiliary “flip-on” type switches 
are nrovided on the panel. 

With the fans in operation, 
the transformer can deliver 12,000 
kva. As the load increases beyond 
this point, the third cooling medi- 
um automatically comes into play. 
By means of winding temperature, 
the pump motor contactors are 
closed and the transformer then 
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operates as a forced oil cooled 
unit, and will carry up to 15,000 
kva capacity. 

By speeding up the oil cireu- 
lation through the ducts of the 
windings, the temperature differ- 
ence between the‘copper and oil 
is reduced, enabling the trans- 
former to carry the forced oil 
cooled rating with a hot spot 
temperature less than when oper- 
ating at its self-cooled rating. 
The additional heat is brought to 
the outside more rapidly where 
it is dissipated from the radiators. 
The oil pumps, which with the 
motor are completely sealed in, 
are located in the headers between 
the transformer tank and the 
banks of the radiators. 

The control for starting the 
pump motors is the same as is 
used for startivg the fan motors. 
However, the bulb is inserted in 
a heating coil similar to that used 
with a hot spot temperature 
equipment. 
rent from a current transformer 
passes through the heating coil 
and the bulb transmits the 
changes in winding temperature 
to thermostat No. 2. The normal 
setting of the thermostat for start- 
ing the pump motor is at 80 to 
90 C, which is conservative, as 
the average winding temperature 
mav be 95 deg (105 deg hot spot) 
with a 40 deg ambient tempera- 
ture. 

With this arrangement of au- 
tomatic control, it is conceivable 
that on a sudden, heavy overload 
the pump motor might start be- 
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fore the fan motor contactors are 
closed. While this is not an un- 
desirable feature, better protec- 
tion is afforded if the fans are in 
operation whenever the pumps are 
running regardless of the oil tem- 
perature. (The oil temperature 
at the forced oil cooled rating will 
normally be lower than the oil 
temperature required to start the 
fans.) For this reason, contacts 
A and A, on the pump control 
panel are connected to energize 
the closing coil on the fan control 
panel, 

When the load falls to a point 
where the winding temperature 
control stops the pumps, the fans 
will also stop for a short time— 
until the oil warms up to the 
temperature for starting the fans. 
Further reduction in load reduces 
the oil temperature and when the 
load drops below 9000 kva, the 
fans stop. 

When this present emergency 
is over, the transformer can be 
operated as a 9000/12000 kva 
self-cooled forced air cooled trans- 
former with automatic control for 
the blowers. This is common 
practice where the self-cooled rat- 
ing matches the integrated load 
and where the forced air cooled 
rating could take care of short- 
time peak loads. This would mean 
economical operation, because the 
(extra) losses incident to foreed 
cooled operation and the pump 
motor losses would not be present. 
At the same time, the forced oil 
cooled rating could be maintained 
for unexpected high peak loads. 
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A New Armature Winding Diagram 


This installment of Mr. Taylor's discussion of the application of his new armature wind- 
ing diagram is in the nature of an afterthought. It may be recalled that Part IV, which 
appeared in the August issue was designated as the final installment of the series. Part 
IV considered the layout of the were” grouped coil a-c type of winding. Since the 


publication of this part, the author 


elt that some readers might infer that he consid- 


ered the unequally grouped windings referred to the only windings of that class and 
that it did not tell the story of the fractional slot and coil windings which are numerous 
in this country and abroad. The fractional slot and coil winding, however, is the same 
as the unequally-grouped-coil winding and to prove that his method will solve all the 
connected arrangements, Mr. Taylor now takes up the fractional slot and coil winding. 


By WILLIAM T. TAYLOR 





HE FRACTIONAL slot and 

eoil winding is also an un- 
equally-grouped-coil winding but 
it differs from the type discussed 
in Part IV in that it is both frac- 
tional-slot and _ fractional-coil; 
moreover, the type of winding dis- 
cussed here is inherently frac- 
tional-pitch whereas the unequal- 
ly-grouped-coil winding discussed 
in Part IV may be full-pitch or 
fractional-pitch as desired. <A 
further distinguishing feature of 
the type of winding discussed 
herein is that the “chording” is 
fractional slot value and the ad- 
jacent bottom (B) and top (T) 
coil sides (whether short pitch or 
long pitch) pass through the same 
slot whereas every chorded wind- 
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ing discussed in Part III and IV 
usually has its bottom (B) and 
top (T) coil sides pass through 
the same slot at widely spaced 
positions in the magnetic field. 
Compare Fig. 2 of Part III with 
Fig. 2 of Part V and note the 
difference between top and bot- 
tom coil-sides in the same slot and 
same positions in the magnetic 
field. 

Examining the two distinct 
types of armature (2 layer) wind- 
ings referred to, we see that the 
coil-pitch is changed from full to 
fractional, that the coils take up 
different positions in the phase 
zones, that the three phase-lead 
positions must now be chosen with 
special care in order to secure 
proper phase relations with re- 
gard to phase and neutral leads. 
The fractional slot and coil wind- 
ing diagrams (Figs. 1, 2 and 3) 
visualize all these and other con- 
ditions. They show just where 
and how much a phase winding is 
overlapped, how the coils are 
grouped in the different phases 
and pole zones, and they visualize 
the real electrically identical coil- 
side positions and their electrical 
All this 
visualized information is extreme- 
ly important to every operator of 
rotating electrical machinery. 

In the integral slot and coil 
lap winding and the integral-slot 
fractional-piteh (or fractional- 
slot) lap windings there is usually 
a choice of two or more phase-lead 
positions, depending on the num- 
ber of magnetic pole-pairs and 
number of phases in the winding. 
Not so however in the case of 
fractional slot and coil windings, 
due to cramped conditions creat- 
ing fractional slot fractional-coil 
fractional-pitch layout. 


Knowledge of the phase belts 
or phase-zone-boundary positions 
is no less important in the frac- 
tional slot and coil type of phase 
winding than the chorded wind- 
ings of Part III and the unequal- 
ly-grouped-eoil windings of Part 
IV. In fact the reader would do 
well to commit them to memory 
so as to be certain about the cor- 
rect coil grouping, phase-lead and 
neutral-lead positions, ete. And 
as a reminder the 3-phase condi- 
tions are again repeated. 

The phase-zone boundaries re- 
main fixed and definite. We saw 
in Part IT how the basket and con- 
centric types invaded phase zones, 
and in Part III we saw how the 
fractional-pitch windings invaded 
phase zones, now we see how 
phase zones are invaded in the 
fractional slot and coil windings 
—the manner of invading being 
different in each type of winding. 
Hence the reason why the engi- 
neer-operator should memorize the 
positions and the electrical angu- 
lar degree values referred to 
above. 

The basic winding elements of 
the 33-slot, the 30-slot and the 
27-slot (fractional slot and coil) 
windings discussed herein are dif- 
ferent to those of the equivalent 
unequally-grouped-coil windings 
discussed in Part IV; that is 

30-Slot and Coil 

Slot spacing 

Coil throw 


or 
33-Slot and Coil 
Slot spacing 
Coil throw 


Coil span in deg. ..174.54° 
or. ..196.36° 
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27-Slot and Coil 
Slot spacing 
Coil throw 


Coil span in deg... 
or. . .186.62° 

Exampte A: Let us take a 30 
slot core and place two coil-sides 
in each of the 30 slots (60 coil- 
sides in all), the coils to have the 
same span and be of the same 
shape, then so connect the coils 
in the phase groups as to produce 
a 30 slot and coil (2% slot and 
coil) 4-pole 3-phase star-connect- 
ed lap winding. Illustrate this 
winding by means of a diagram 
(Fig. 1) and extract therefrom 
the following: 

(1) Fractional number of slots 
and coils per pole and per 
pole-phase group 
Fractional pitch of the 
eoils throughout the 
winding 
Coil-side positions show- 
ing phase invasion, and 
which phases are over- 
lapped 
Slot positions and electri- 
eal angular degrees of line 
and neutral phase-leads 
Order of coil grouping. 
Then, extract from Fig. 1a 
Simplified winding table 
Fully developed winding 
table. 

By other means let us first 
check the preliminary winding 
elements visualized in Fig. 1. The 
number of slots and coils per mag- 
netic pole is C/p = 30/4 = 714, 
and the number of slots and coils 
per pole phase group is C/p = 
30/4 X 3 = 30/12 = 2%. The 
coil throw may be 1 and 8 or it 
may be 1 and 9 as desired. Slots 
do not exist at the 180° full-pitch 
positions. The slot spacing is 
180°p/C = 180° « 4/30 = 720/30 
== 24° per slot, or, 24 * 7 = 168° 
short piteh, and 24 « 8 = 186° 
long pitch. Accepting the short- 
pitched coil layout (168° coil 
snan) the throw is 180°— 168° —= 
12° less than full pitch. Now 
check these results with Fig. 1. 

Phase A starts as a top (T) 
coil-side in slot 1 and the chosen 
phase-lead positions are slot 1 
(0°) pole 1 phase A, slot 11 (240°) 
pole 2 phase B and slot 21 (120°) 
pole 3 phase C —all of which are 
phase-boundarv positions. Differ- 
ing from the integral-slot winding 
it is seen that the neutral leads 
do not occur at the same phase 
boundaries as might be expected. 
Fig. 1 shows that the neutral 
phase leads have correct 120° re- 
lations, i.e., phase lead A’ is from 


(2) 


(3) 


(4) 


(5) 


(6) 
(7) 


slot 24 (192°), phase B’ is from 
slot 4 (72°), and phase lead C’ 
is from slot 14 (312°); thus 
192°— 72° = 120°, and 312° — 
Ta" == 260". 

Figure 1 shows that each phase 
is overlapped by two other phas- 
es; for instance, phase A is over- 
lapped by the top coil-sides in 
slots 3 and 18 of phase B and the 
bottom coil-sides in slots 8 and 23 
of phase C; phase B has over- 
lapped currents from both phase 
A and phase C; also, phase C has 
overlapping currents from phases 
A and B. 

In Fig. 1 the solid thick verti- 
eal lines such as those between 
slots 1 and 8, 2 and 9, represent 
the coils and coil throw; broken 
oblique lines between adjacent 
coils represent coil-to-coil connec- 
tions; vertical broken lines repre- 
sent group-to-group connections; 
solid lines slanting downwards 
from right to left represent the 
pole-zone boundaries; the thin red 
vertical lines represent phase-zone 
boundaries, and the oblique red 
portion along the pole-zone boun- 
daries represent the fractional 
difference from full pitch. 

Knowing the phase-zone boun- 
daries referred to above, the or- 
der of coil grouping visualized in 
Fig. 1, is 
os: +2 222 & eS 
AB€A ECA BC A FC 

The same phase-zone boun- 
daries promptly identify the ‘“sim- 
plified” winding-table positions; 
for instance, taken over one ver- 
tical line (per phase winding) 
Fig. 1 shows that they came near- 
est to the phase-lead zone boun- 
daries. This is seen in Table II. 

Extracting from Fig. 1, the 
electrically identical coil-side po- 
sitions arranged in vertical order 
are 


9 
re) 


Phase A winding 
(A)l 2 38 10 9 
16 17 18 25 24(A’) 
Phase B winding 
(B)ll 12 13 20 19 | 
26 27 28 5 4 (B’) 
Phase C winding 
(C)21 22 23 30 29 
6 7 8 15 14(C’) 

For a 1 and 8 coil-throw the 
slot interval between electrically 
identical slot-positions is 15. To 
find the electrically identical coil- 
side positions of a winding, take 
eue from these diagrams which 
show the required positions to be 
at pole-pair intervals on the same 
(or nearest) vertical line. For 
this winding we have 1 + 15= 16, 
3+ 14=>18, 12+ 1 = 27, 
15 + 15 = 30, and so on for the 
entire winding. 

Extracting from Fig. 1, the 
fully developed winding table is 
shown in Table ITI. 

With the first coincident-slot 
position at S/S-C = 36/36-30 = 
36/6 = 6-slot spacing, commenc- 
ing from slot 1(0°), the equiva- 
lent integral-slot fractional-coil 
(36-slot 30-coil) winding table is 
shown in Table IV. 

Table IV shows that the elec- 
trically identical top coil-sides are 
the same as those of the fractional 
slot and coil winding, but in this 
ease the electrical angular degree 
values are different; in other 
words, the coil sides take up 
slightly different positions in the 
magnetic pole and phase zones. 
Thus, slot 24 of the fractional slot 
and coil winding occupies the 
angle 192° whereas slot 24 of the 
integral-slot fractional-coil wind- 
ing occupies the angle 180°; slot 
4 of the former type of winding 
occupies the angle 72° whereas 


-slot 4 of the latter type of wind- 


ing occupies the angle 60°; also, 


Table II 





Phase A 
Phase B 
Phase C 


1(0°) 


9(192°) 16(360°) 24(192°) A’ 
11(240°) 19(72°) 
21(120°) 29(312°) 


24(240°) 4(72°) BY 
6(120°) 14(312°) ©’ 





Table Ill 





BTT B 
A 6 9 
B11 18 12 181 6 19 


16 23 17 24 18 25 
26 327 428 512 511 4B’ 
C 21 28 22 29 23 30 7 30 6 29 613 714 8 15 22 15 21 14 C’ 


(Phases Over- 
lapped) 
B and C 
A and C 
A and B 


BT B he? Bt 
2 1 


25 24 A’ 





Leads A’-B’-C’ are joined together to complete the 3-phase star-connected winding. 


Table IV 





TBE teeter te ee Bt Bat St 
A 19 210 3 x171016 9 16 2417 2518 x 225 1 24 A’ 


0° 


No - 
phase 
overlap 

180° 


B 1119 12 2013 y 27 20 2619 26 427 5 28 y12 511 4 B’ 


240° 
C 21 29 22 30 23 z 
120° 


730 629 614 715 8 


60° 
z 2215 2114 C’ 
300° 
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Table V 
8(186.66°) 
17 (66.66°) 
26(306.66° ) 


Table VI 





15(13.33°) 
24(253.33°) 
6(133.33°) 


22(200°) YG 
4(80°) B’ 
13(320°) C’ 


Phase A 
Phase B 
Phase C 


1(0°) 
10(240°) 
19(120°) 








POLARITY OF THE WINDING 








ELECTRICAL ANGULAR DEGREE RELATION OF SLOTS IN THE WINDING 


Fig. 2 


slot 14 of the former type occupies 
the angle 312° whereas slot 14 of 
the latter type occupies the angle 
300°. Careful examination of 
Fig. 1 also shows that all the 120° 
phase relations are satisfied. 

Now consider a ¥4 slot-step 
condition such as a 27-slot and 
coil winding—the above example 
having reference to a 1% slot-step 
winding. 


ExampiLe B: Assume a 27-slot. 


stator core in which are placed 
27-coils (54-coil sides) so connect- 
ed as to produce a 27-slot and coil 
(24% slot and coil) 4-pole 3-phase 
star-connected lap winding. Fig. 
2 shows such a winding layout in 
full detail, minus the star connec- 
tions which are external to the 
winding proper. 

Number of slots and coils per 
magnetic pole is C/p = 27/4 = 
634 ; number of slots and coils per 
pole phase group is C/p®@ = 27/4 
X 3 = 27/12 = 24%. Coil throw 
may be 1 and 7 or it may be 1 and 
8 as required. No slots exist at 
the 180° full pitch positions. The 
short pitched (160°) throw is de- 
cided upon. The degree shorten- 
ing is 180° — 160° = 20°, there- 
fore 26.66° — 20° =— 6.66° less 
than a one slot-spacing which is 


ots tS BT BT 

8 15 21 16 22 2 23 1 22 A’ 
17 24 325 411 510 4B’ 
26 612 7 13 20 14 19 13 C’ 


Phases Overlapped 
B and C 


Cand A 
A and B 





Table Vil 





B 
No 
overlapped 
* phases 


B 
3 2 A’ 
2 11 B’ 
1 20 13 C’ 





impossible in an integral slot and 
coil winding. 

Figure 2 shows that the three 
phase-lead positions have the same 
electrical angular degree relations 
as the 30-slot and coil winding, 
ie., Slot 1(0°) for phase A, slot 
10(240°) for phase B, and slot 
19(120°) for phase C. However, 
the electrical angular degree rela- 
tions of the three (neutral) phase- 
lead positions are not the same as 
Fig. 1 though the 120° values are 
maintained. Phase lead A’ is from 
the top coil-side in slot 22(200°), 
phase lead B’ is from the top coil- 
side in slot 4(80°), and phase 
lead C’ is from the top coil-side 
in slot 138(320°), thus making the 
angular degree relations equal to 
320° — 80° = 240°, and 200° — 
80° = 120°, which are satisfac- 
tory. 

Starting at the upper right 
side of Fig. 2 and reading from 
right to left per magnetic pole 
zone, the order of coil grouping 


reads 
o. 2 22) 13 2 2 2-3 2 2-28 
ABC. LB CS AB Crk Bc 


Figure 2 also provides the 
“simplified” winding table in 
Table V. . 

And the fully developed wind- 
ing table, extracted from Fig. 2, 
is shown in Table VI. 

As before, the three (neutral) 
phase leads A’-B’-C’ are joined 
together to complete the star con- 
nection. 

The equivalent 36-slot 27-coil 
winding layout gives the fully de- 
veloped winding data in Table 
VII. 

Again proving that the top coil- 
sides are situated at electrically- 
identical slot positions in both 
cases; in other words, both wind- 
ing tables give the following re- 


sults for top coil-sides: 

PhaseA 1 2 8 9 8 15 16 28 22 A’ 
PhaseB 10 11121817 2425 5 4B’ 
Phase C 19 20 21 27 26 6 71413 C’ 


We may ask, why go to the 
trouble of making a fractional 
slot and coil winding diagram 
when the simpler integral-slot dia- 
gram, shown in Parts I to IV in- 


clusive, can give the results re- 
quired? The answer to this ques- 
tion is that ample diagrammatic 
proof is needed to show the wide 
versatility and practical utility 
of this form of armature winding 
diagram, and that a diagram of 
each class or type of winding is 
better able to give the real elec- 
trical angular degree values of 
every coil side in the winding as 
well as the true phase and neu- 
tral-lead electrical angular degree 
positions and relations. 

For a 1 and 7 coil throw the 
slot interval between electrically 
identical coil-side positions is 14. 
And taking the cue from these 
diagrams for similar pole-pair 
phase-pitch coil-side positions, we 
read 1 + 14=— 15, 104+ 14 = 24, 
13 + 14 = 27, and so on. 


A 


ra all 


‘ r 8 
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oS eyes UlUlLGS le OC 


5 = rw ¢ 


Ce 


Table 


Vill 





Phase A 1(0°) 
Phase B 12(240°) 
Phase C 23(120°) 


10(196.36°) 
21(76.36°) 
32(316.36°) 


18(10.90°) 
29(250.90°) 
7(130.90°) 


26(185.45°) 
4(65.45°) 
15 (305.45° ) 








Ta 

TETSBTEBTETTE. 

A 1 9 210 311191118 10 18 26 19 
0° 


B 12 20 13 21 14 22 30 22 29 2129 430 531 614 613 512 4B’ 


240° 


C 23 31 24 32 2533 833 732 715 816 917 2517 2416 23 15 C’ 


120° 


ble IX 
B F 
27 


BSB TE TS Ff 
20 28 328 227 126 A’ 
185.45° 


Phase Overlap 
B and C 


C and A 
65.45° 
A and B 
305.45° 





Table X 





THETBETBRETET TERETE tT rE rT rte 


0° 


“A 110 211 3x 1911 18 10 18 26 19 27 20 28 3 28 227 126 A’ 


180° No 


B 12 21 13 22 14 y 30 22 29 21 29 430 531 614 613 512 4 B?’ phase 
60° overlap 
816 917 2517 2416 2315 C’ 
300° 


240° 
C 23 32 24 33 25 z 833 7 32 715 
120° 





Now consider a % slot-step 
condition such as a 33-slot and 
eoil winding. 

EXAMPLE C: Assume a rotor 
core consisting of 33 slots in which 
are placed 33 active coils (66-coil 
sides) so connected as to produce 
a 33-slot and coil (234 slot and 
coil) 4-pole 3-phase star-connected 
lap winding. Figure 3 shows such 
a winding layout without the star 
connections, which latter are al- 
ways external to a _ winding 
proper. 

Number of slots and coils per 
magnetic pole is C/p = 33/4 = 
814; number of slots and coils 
per pole phase group is C/p® = 
33/4 X 3 = 33/12 = 2%. Coil 
throw may be 1 and 9 or it may 
be 1 and 10 as desired. The 1 and 
9 short pitch is accepted and the 
diagram (Fig. 3) drawn accord- 
ingly. This coil span is 174.54° 
not 180°, or, 180° — 174.54° = 
5.46° less than full pitch, and 
21.81° — 5.46° = 16.35° less than 
a slot spacing, and a definitely 
impossible condition for the inte- 
gral slot and coil winding. 

Starting at the upper right- 
side of Fig. 3 and reading from 
right to left per magnetic pole 
zone, the order of coil grouping is 

So £°3 € 3 2°93 3 2 8 
ABGA B ©@ABCA B OC 

Reading vertically downward 
along the phase-lead boundary 
positions shown in Fig. 3, the 
“simplified” winding table _ is 
shown in Table VIII. 

Extracted from Fig. 3 the fully 
developed winding data is shown 
in Table IX. 

_ For a1 and 9 coil-throw the slot 
interval between electrically iden- 
tical coil-side positions is 16. And 
taking the cue from these dia- 
grams we get 1 -+ 16 = 17, 12 + 


16 = 28, 15 + 16 = 31, 17 + 16 
= 33, and so on. 

Joining the leads marked A’, 
B’ and C’, which may be done 
external to the winding, the star- 
connection is completed. 

Starting the first coincident- 
slot position at slot 13(261.81°), 
or at the S/S — C = 36/36 — 33 
= 36/3 = 12 slot interval from 
slot 1(0°), the equivalent integral- 
slot fractional-coil (36-slot 33-coil) 
winding table is shown in Ta- 
ble X. 


All the different classes and 
types of armature windings 
shown in Part I to Part V are 
drawn on the one simple skeleton 
diagram. And the reason why 
they can be shown in fully devel- 
oped form on the one base dia- 
gram is because it is constructed 
upon proper fundamental lines. 
These diagrams represent the first 
attempt to illustrate magnetic 
pole zones, phase zones, equi-po- 
tential and electrically identical 
coil-side positions, fractional- 
pitch, fractional-slot, fractional- 
coil, phase overlap, phase and 
neutral-lead positions, and all 
their electrical angular degree 
values. Moreover, it is the first 
attempt to visualize by means of 
a winding diagram the distinction 
between d-c and a-c windings, 
i.e., the coil-to-coil and group-to- 
group connections show how the 
d-e and a-e come about. 


QUESTIONS 


(1) From Fig. 1, extract all the coil- 
sides that show — phases. 


(T) (B) (T) 

Ans. Phase A 3 23 18 
Phase B 18 13 3 28 

Phase C 28 23 13 8 

(2) Figure 2 of Part III shows that B 
phase-lead passes through slot 31 as a top 
coil-side. State why this coil-side position 
cannot be used as the top or bottom B 
phase-lead position of Fig. 2, Part V. 

Ans. The nearest equivalent position to 
slot 31 of Fig. 2, Part III, is now num- 
bered slot 24. This coil-side position cannot 
be used because it has an electrical angular 


degree value of 253.33° instead of 240°. 
(This example shows one reason why care 
is necessary in choosing the phase-lead posi- 
tions of fractional slot and coil windings.) 

(3) Slot 9 of the 33-slot and coil wind- 
ing contains a bottom and a top coil-side. 
Using Fig. 3, mention the phases to which 
these two coil-sides belong. 

Ans. The bottom oolke side of slot 9 is 
in phase A at 174.54° and the top coil-side 
is in phase C of the same polarity, i.e., 
both come between the same pair of oblique 
pole-zone boundary lines. 

(4) In a fractional slot and coil winding 
such as shown in Fig. 1 or Fig. 2 or Fig. 3 
of this article, at what part of the phase 
zones does phase-overlap occur? 

Ans. The three diagrams (Figs. 1, 2 and 
3) reveal that phase overlap occurs at those 
slot positions nearest to the phase zone 
boundaries. For instance: Fig. 3 shows 
phase A and phase C in slot 9, phase B 
and phase C in slot 31, and phases A and B 
in slot 20. 

(5) For a long-pitched coil show that 
the 27-slot layout is % slot-step and the 
33-slot layout is a % slot-step. 

Ans. Reading verticallye downward 
along the line from slot 1 phase A to the 
first pole zone boundary, thence to slot 10 
of Fig. 3, slot 9 of Fig. 1, and slot 8 of 
Fig. 2. we visualize a 4, a % anda &% of 
one slot (or fractional slot-step) respec- 
tively. And as further proof of this we 
have 

27-slot 33-slot 
& coil & coil 
(1) Actual coil span in 
degrees 186.62 196.36 
Full pitch in degrees 180.00 180.00 
Difference between 
(1) and (2) 6.62 16.36 
(4) Slot spacing in 
21.818 


degrees 26.66 
(5) Fractional difference 
of (3) and (4) y% % 
6) Why is the fractional slot and coil 
winding tuberenthy a fractional pitch wind- 
ng? 
Ans. Reader please answer. 





Elevator Maintenance 


The second of the U. S. Bureau 
of Standard’s publications on ele- 
vator maintenance is now avail- 
able. This is Cireular C442, 
Maintenance of Elevator Mechan- 
ical Safety Appliances, copies of 
which -are obtainable from the 
Superintendent of Documents, 
Government Printing Office, at 5e 
each. The preceding paper, C441, 
dealt with wire-rope maintenance 
and was announced in Technical 
News Bulletin 309 (January 
1943). 

C442 is divided into four sec- 
tions. The first is an introduction, 
and the second deals with the 
proper operation of governors 
and safeties. Governor items in- 
elude clearances, driving-sheave 
wear, sluggish action, and condi- 
tion of jaws and of governor rope. 
The functional requirements of 
the releasing carrier are discussed 
in detail. This is followed by a 
general paragraph on undercar 
safeties. The cleaning and main- 
tenance of safeties are described, 
and the various commonly used 
types of safety equipment are dis- 
cussed. These include instantane- 
ous, flexible guide-clamp, wedge- 
clamp, and spring-actuated devic- 
es. The need for periodic tests is 
emphasized. 
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Superheater Response to 


By E. R. KILSBY 


Service Engineer 
Foster Wheeler Corp. 


ARTIME restrictions have 

necessitated the conversion of 
many steam generating plants 
from liquid, or gaseous, fuel to coal 
or other solid fuel. The results of 
such conversions on boiler perform- 
ance are ordinarily matters of al- 
tered efficiency or capacity due to 
changed weights and temperatures 
of combustion gases. Ash and slag 
formations may also require some 
attention but damage to boiler, 
economizer or air heater as a direct 
consequence of the fuel change is 
seldom encountered. 

Superheaters, however, will 
need special consideration, especial- 
ly where large superheaters for high 
temperatures, or radiant type su- 
perheaters, are involved. In gen- 
eral, it has been found that in the 
ease of a steam generating unit, 
not having automatic superheat 
control, which is changed over 
from gas to coal firing, there will 
probably be a progressive increase 


Fuel Conversion 


Among the problems canfronting the power engineer when 
he changes from one type of fuel to another for the genera- 
tion of superheated steam is the effect this change will have 
upon the superheater operation and its maintenance. In this 
article, the author discusses how steam temperatures are 
affected by the changes which have been made necessary in 
many plants that have been required to convert from gas or 
oil to solid fuels. Efficiency, slag formation, drainage, local- 
ized overheating and other operating problems of the various 
types of superheaters are given consideration by the author 


in steam temperatures leaving the 
boiler. Occasionally the increase 
may be as high as 70 F at a given 
steam output, after the first few 
months of coal fired operation. 
This will be true even though feed- 
water temperatures, CO, and other 
conditions appear unchanged. The 
amount of increase depends upon 
many factors. 

The temperature increase is the 
result of a residual ash or slag 
coating that develops on the water 
heating surface and the collection 
of ash in the baffle pockets. The 
heating surfaces have, therefore, 
become partially. insulated. This 
condition is more pronounced on 
the surfaces closest to the point of 
fuel burning. The reduced absorp- 
tion of heat by these surfaces caus- 
es the superheating surfaces to be 
exposed to higher temperatures. 
Yet there is often no apparent in- 
erease in the boiler exit gas tem- 
perature since the greater heat ab- 


sorption by the superheater and 
rear parts of the boiler offsets the 
reduction in absorption by those 
surfaces nearest the furnace. 

In some instanees, after conver- 
sion, there will be a marked change 
in the degree of superheat at a 
given rating without any change 
in the residual coating of the water 
heating surface. These changes de- 
pend upon: (1) the relative effi- 
ciency of the fuel firing equipment, 
(2) possible changes in the boiler 
unit efficiency, and (3) the rela- 
tive weight of combustion products 
for a given steam output. For ex- 
ample: Assuming good gas or oil 
burning equipment and stoker fir- 
ing of coal (pulverized fuel equip- 
ment being of limited availability ) 
it is ordinarily possible to burn 
natural gas with not more than 15 
per cent excess air. Bunker “C” 
oil, in many cases, can also be 
burned with 15 per cent excess air. 
But stoker firing of coal even 
though of high grade, must usual- 
ly accept 20 per cent excess air as 
good performance. 

For a given unit efficiency there 
would be about 6 per cent more 
combustion gas with coal than with 
oil, and slightly more than 10 per 
cent greater quantity than with 
gas fuel. But unit efficiency in 
most eases is least when burning 
gas and the relative quantity of 
combustion products would more 
nearly equal that of oil for the 
same boiler output. With stoker 
firing the unit efficiency will be 
perhaps 1 per cent lower than 
when oil is burned and the combus- 
tion gas weight is therefore higher. 
There are many possible variations 
of these relationships, particularly 
where units are not well adapted to 
the use of the solid fuel. 

Unless designed for higher 


Fiq. 1. -Construction view of convection 
type superheater with pendant superheater 
elements 
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Fig. 3. Convection type superheater, inter- 
deck design, under construction 


steam temperatures, superheaters 
built of carbon - steel tubing are 
likely to be damaged when outlet 
steam temperatures exceed 750 F. 
Superheater tube or ‘‘element’’ 
metal temperature in the zone of 
heat absorption is commonly from 
50 to 125 F greater than the steam 
temperature obtained. In- some 
eases this temperature difference 
may vary either above or below 
these figures. 

It is evident that if steam tem- 
peratures increase superheater sur- 
face temperatures must rise also. 
Ordinary ‘‘carbon steel’’ boiler 
tubing is used in the majority of 
superheaters for final steam tem- 
peratures up to 750 F. In a few 
instances, such tubing is used for 
slightly higher temperatures. In 
such cases, the design of the super- 
heater permits only a minimum 
temperature difference between 
steam and steel under normal op- 
eration. 

It may generally be assumed 
that the allowable steam tempera- 
ture from a superheater built of 
alloy tubing (i.e. ‘‘earbon 1% per 
cent moly,’’ ‘‘4-6 per cent chrome”’ 
ete.) should not exceed the maxi- 
mum normal for which it was built 
by more than 5 per cent. 

Superheaters are most likely 
to be damaged by overheating 
during initial firmg of a unit 
when steam flow through them is 
lowest. A change of fuel and 
firing equipment may increase 
this hazard. ‘“Banked fires” pro- 
vide much the same condition 


Fig. 2. Cross-section through boiler, show- 
ing relative location and proportion of a 
convection type superheater 


though this may not be realized 
by operators of plants previously 
burning liquid or gaseous fuels. 


Convection Superheaters 

Where convection type super- 
heaters only are installed, possi- 
ble slag formations would blanket 
or isolate parts of the superheat- 
ing surface and cause a concen- 
trated flow of gas over another 
section of the superheater. This 
condition increases the heat trans- 
fer rate in the unblanketed sec- 
tion of the superheater and _ lo- 
calized overheating of tubes may 
oeceur. Secondary combustion in 
the superheater zone often devel- 
ops where slag coatings exist in 
the tube bank. 

Where elements are blanketed 
or shielded by slag coatings, the 
normally complete evaporation of 
condensate in superheater tubes 
is often prevented. Retention of 
water in some elements of the 
larger, non-drainable type super- 
heaters thus causes the small 
quantity of low pressure steam 
being bled from the superheater 
outlet drain, during initial firing, 
to flow through the water-free 
elements only. Those portions of 
water-holding elements not slag 
shielded are then subjected to hot 
gas flow without the protection 
against localized overheating, 
normally provided by the bled 
steam. In view of the relatively 
small steam flow at such times, 
the pressure difference between 
superheater inlet and outlet head- 
ers is often too little to blow out 
the water trapped in the bottom 
ends of pendant superheater ele- 
ments. 

Radiant Type Superheaters 

Radiant type superheaters are 


most apt to show altered per- 
formance because of (1) higher 
or lower percentages of CO,, (2) 
furnace slag deposits, and (3) 
change of proximity of active 
flame. 

In some cases, there will be a 
flow of flame or gas directly on 
or over the radiant superheater 
surface whereas formerly there 
was not any, and vice versa. Some 
form of refractory shielding or 
coating of radiant surface can 
then be provided to reduce heat 
transfer. This refractory, how- 
ever, should be applied so that the 
transfer of heat is substantially 
uniform, i.e., protect all of that 
portion of the superheater surface 
where heat transfer is the great- 
est. Do not shield some elements 
completely and allow others or 
parts of elements to be subjected 
to such intense heat that these 
areas will provide substantially 
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Fig. 4. Tube arrangement of a steam gen- 
erating unit employing the interdeck loca- 
tion for a convection superheater 
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Fig. 5. Tubes of a radiant type superheater 

are of necessity located where changes in 

fuel are apt to alter performance of the 
unit 

all of the desired superheat. In 

other words, avoid localized “hot 

spots”. 


Combination Radiant and Convection 
Superheaters 


Combination radiant and con- 
vection superheaters involve the 
problems of both the 100 per cent 
convection and 100 per cent radi- 
ant superheaters. The operator, 
however, has the advantage of 
being able to vary the percentage 
of total superheat being delivered 
by either the radiant or convec- 
tion section. Increased CO, re- 
sults in higher radiant transfer, 
lower convection transfer, and 
vice versa. Frequently altered 
adjustment of fuel firing equip- 
ment will reduce “radiant” ab- 
sorption without a_ resultant 
change of CO,. 


Separately Fired Superheaters 
Separately fired superheaters 


usually have much the same 
characteristics as large combina- 
tion radiant and _ convection 
superheaters but the “radiant’’ 
portion is relatively small. The 
problems are apt to be those of 
both the strictly radiant super- 
heaters and all convection su- 
perheaters, with the emphasis on 
the latter type during normal 
operation and the former during 
light loads or “banked fires”. 

In addition there is often a 
special condition resulting from 
the intermittent or irregular need 
for superheated steam. 

Often automatic by-passes to 
divert gas from the convection 
surface during periods of “no 
flow” can be contrived and an 
adequate bleed of steam from the 
superheater outlet to some con- 


stant user or piece of apparatus 
capable of absorbing the neces- 
sary flow without too much waste 
ean be provided to prevent the 
radiant surface becoming over- 
heated. ‘ 

Sometimes an _ arrangement 
whereby cooling air is admitted 
over the top of the fuel bed, with 
firing stopped automatically, can 
be used advantageously. Where 
this is done, the combustion air 
supply must be stopped even 
though the unit exit gas damper 
is open enough to insure adequate 
flow of cooling or diluting air 
through the unit. 

Where conversion from liquid 
or gaseous to solid fuel is under 
consideration, the following sug- 
gestions are offered: 

1.Greatest flexibility of ar- 

rangement or equipment 
should be a deciding factor 
when alternates are avail- 
able. 


2.Operators of installations 
having final steam tempera- 
ture recorders should plan 
close observation of tem- 
peratures for a period of 
several months. 

. Where steam temperature 
recorders are not installed 
or are installed in such a 
manner that the superheater 
outlet temperature is not 
recorded until the superheat- 
er outlet valve is opened, it 
may be advisable to install 
a second valve in the su- 
perheater outlet drain line. 

When the unit is being put 
into operation, both valves in the 
outlet drain line will be fully 
open, as usual during such peri- 
ods. The temperature of the 
steam should be taken each one- 
half hour during this period, 
using a thermometer in the well 
provided in the superheater out- 
let header. 

When the unit is on the line 
the steam temperature would be 
recorded each half-hour if near 
the upper safe limit, otherwise 
every two hours. When the unit 
is taken out of service, the tem- 
perature would be recorded each 
half-hour until several readings 
show a continued and pronounced 
decline. 

Where steam flow or firing, or 
both, change rapidly or consid- 
erably, a temperature recorder is 
most advantageous. Otherwise 
close observation must be main- 
tained until it is certain that 
there is no overheating under any 
probable load or firing conditions. 


If it is found that flow reduces 
to a point where temperature in- 
crease becomes too great, the first 
valve in the superheater drain 
may be opened fully and the sec- 
ond valve opened sufficiently to 
provide minimum steam flow nec- 
essary to prevent overheating. 
The wear due to “wire drawing” 
is thus taken by the second valve 
while the first provides means for 
tight shutoff when no steam bleed 
is required or desired. 


4.Convection superheat may 
usually be reduced by par- 
tially blanketing or shield- 
ing the heating surface by 
covering with refractory. A 
little study of the superheat- 
er installation will indicate 
the probable path of the 
combustion gases through 
the superheater. Diversion 
of the gas from this path to 
another in which it crosses 
or bathes less superheater 
surface is usually possible. 
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Fig. 6. A common location for a radiant 
type superheater 


Care should be exercised not 
to so reduce the area for 
exit of the gases from the 
furnace that a “bottled-up 
furnace” results. Diversion 
of flow—not restriction—is 
needed. 


5. Where combination radiant 
and convection superheaters 
are installed with the steam 
first passing through the 
convection section, a reduc- 
tion of the increased steam 
temperature (in the convec- 
tion section) by either diver- 
sion of the gas or by the 
isolation of superheating 
surface will prevent high or 
excessive temperature from 
the radiant section. But it 
should be remembered that 
an excessive transfer rate in 
the radiant superheater may 
be hazardous, if concen- 
trated. 
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Overtire Air Performance 


Applied to Stationary Plants* 


T IS not always possible to 

meet the usual smoke preven- 
tion requirements in conversions 
from one fuel to another, and ex- 
pedients have to be resorted to. 
One of these is the proper appli- 
cation of overfire air to the fur- 
nace. The simplest method is the 
introduction of the air by steam 
jets, if the plant is operated at 
sufficient steam pressure for their 
use. Compressed air can be used 
also if available, but this usually 
is considered too costly. Power 
driven fan blowers are used very 
efficiently in the larger installa- 
tions. 

While these expedients pri- 
marily may be applied to elim- 


HP 


POUNDS STEAM USED PER MINUTE 


CUBIC FEET AIR MOVED PER MINUTE 


Curve of steam jet steam 
consumption 


Fig. |. 


inate smoke and fly ash, if prop- 
erly applied they can produce 
higher heat releases in a given 
furnace volume, increase steam 
or heat production of the unit, 
reduce slagging, improve ignition, 
and effect better efficiencies. 

Overfire air provides turbulence 
to mix thoroughly the rich and 
lean gases, prevents stratification 
in furnaces, and reduces the com- 
bustible matter in fly ash when 
coal is burned in suspension. 

In the application of steam jets, 
the purpose should be to use the 
least steam to convey the most 
air at sufficient velocities to pro- 
*Abstract of paper presented at Smoke Pre- 


vention Meeting at Pittsburgh, Penna., June 
10, 1943. 


By H. C. CARROLL 


Mechanical Engineer 


Commercial Testing & Engrg. Co. 





Seldom in the history of smoke pre- 
vention agencies has a greater chal- 
lenge arisen than in the present emer- 
gency when thousands of oil burn- 
ing plants, quite free from smoke 
emission, are being converted to solid 
fuels, quite vulnerable to smoke emis- 
sion. Furthermore, the restrictions 
even now placed on obtaining the 
kinds of solid fuels that would be most 
helpful in reducing the tendency to 
smoke are becoming more restricted. 
Application of overfire air is helping 
to solve the smoke problem through 
arrangements described in this paper 





vide proper turbulence to pro- 
duce the desired results. Just a 
steam pipe nipple drawn down 
at the end and inserted in a larger 
pipe to convey the air to the fur- 
nace is a method often seen; but 
this is wasteful as the jet soon 
increases in size, due to wire 
drawing, and greater waste of 
steam is occasioned. While this 
may eliminate the smoke nuisance, 
it is a poor emergency job. 

The jets should be made of a 
material that has long life even 
with wet steam, and should be 
designed to convert pressure head 
into velocity head at the highest 
efficiency. The jets should be 
earefully designed and laid out 
as to number and direction to fit 
the particular furnace to which 
they are applied, so that, they will 
not supply an excess of overfire 
air. 
Many designs of hand fired 
heating furnaces have been made 
in an endeavor to furnish the 
overfire air when fresh high vola- 
tile coal is used, but most of them 
still depend on the human element 
in their operation. 

On the larger hand fired jobs 
where steam is generated at a 


pressure, steam jets have been 
successfully used to reduce the 
period of smoke emission to com- 
ply with existmg ordinances. 
These units are hardly large 
enough to warrant the necessary 
expenditure for forced overfire 
air application, but some such ap- 
plications have been made with 
success. 

In this type of plant it is esti- 
mated that the steam used by 
steam jets would be as high as 
2 per cent of the steam generated 
to successfully eliminate smoke. 
This figure is based on horizorttal 
return tubular boiler settings 
where steam jets are used period- 
ically after firing, while the vola- 
tile matter was being driven off, 
and depending on hand control 
for cutting off jets between firing 
periods. To offset this use of 
steam for jets, the boiler surfaces 
were maintained cleaner due to 
the absence of soot deposits, burn- 
ing of the hydrocarbons, and 
lower stack losses. Some of this 
loss was recovered. 


Single Retort Underfeed 
In single retort underfeed 
stokers, use can be made of the 
forced blast air in supplying the 
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Fig. 2. Removable manifold nozzles of this 
steam air jet are easily replaced when they 
become worn 
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Fig. 3. Streamline nozzles with barrel rifling 
are effective in diffusing air 
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Fig. 4. Cross jets in front of hand fired fur- 
nace are effective in creating turbulence 


overfire air. In this method of 
firing and application of overfire 
air where there already is some 
agitation of fuel bed and fair air 
distribution, it is necessary only 
to see that sufficient overfire air 
is supplied at the proper place 
to accomplish the results desired. 
In some instances this is applied 
in front walls and through the 
bridgewall, while in others it is 
applied in the side walls only. 

It is not necessary to make 
these of formed jets, although this 
ean be accomplished if necessary 
by the use of precast jet blocks, 
either of firebrick, or better of 
air-cooled carborundum blocks, 
which have long life. At the high- 
er combustion rates the air pres- 
sure automatically increases, and 
the nozzles should be designed to 
supply sufficient air to prevent 
smoke emission at maximum de- 
mands, and to insert dampers in 
the supply ducts for decreasing 
the amount of air at the lower 
ratings. 

Chain Grate Stoker 


In chain grate stokers there 
is not so much tendency to smoke 
except at loads which eall for the 
grate to be fully covered with 
fuel, or when the draft is reduced, 
especially where automatic con- 
trol is employed. 

More difficulty is experienced 
with smoke on the natural draft 
chain grate stoker than on the 
forced draft stoker where zoned 
control exists. On natural draft 
chain grate stokers there is usu- 
ally an ignition arch immediately 
over the gate where the coal en- 
ters the furnace. Above this 
there is a combustion arch in- 
tended to provide radiant heat to 
the fuel bed, as well as to conduct 
the volatile gases being thrown 
off at the gate toward the rear of 
the furnace, where they will meet 
the lean gases from the rear of 
the grate and water back, and 
cause a combustible mixture free 


from smoke. Cross steam jets 
used at the rear, as well as at the 
front, provide a good means of 
causing turbulence and _ hasten 
the mixture of these gases. Often 
a series of jets supplies overfire 
air through openings in the arch. 

There is a trend today to 
shorten the combustion arches, 
both in natural draft and on 
forced draft chain grate stokers. 
Opening up the furnace by cut- 
ting down the length of this arch, 
exposes more of the boiler water 
surface to radiant heat, cuts down 
brickwork maintenance, and in- 
ereases the boiler rating. When 
this is done the application of 
overfire air is essential to prevent 
smoke and insure ignition, and 
calls for careful design and lay- 
out. 

In the larger furnaces air 
pressures (not steam jets) as high 
as 20 in. of water column some- 
times are necessary. The nozzles 
are made of high temperature re- 
sisting metal, with venturi throats. 
To maintain turbulence at partial 
‘atings, the plenum box often is 
divided, every other nozzle enter- 
ing in one half of the box, and 
the remainder in the other half. 
By cutoff dampers, half of the 
air can be shut off and still obtain 
penetration and turbulence with 
the other half of the nozzles in 


40-NO36- 


STEEL PIPE 


operation, with half the air in- 
jected. 
Overthrow Stokers 

Overfire air is most essential 
with overthrow stokers, not only 
for smokeless combustion but also 
to materially reduce fly ash emis- 
sion and cut down combustible 
lost in the fly ash. In some de- 
signs of this type of firing, air 
ports are provided in the front 
wall for admission of air. supplied 
from the windbox, and are part 
of the design. Most frequently 
steam jets, or fan driven forced 
air, provide the overfire air 
through the bridgewall, and at the 
same time reinject the fly ash 
collected in the rear passes of the 
boiler or dust collectors. A high 
pressure fan, instead of steam jets, 
can also be used for this purpose, 
eare being taken to limit the 
amount of air so used as not to 
increase excess air in the furnace 
beyond economical limits. 


We have employed flue gas in 
furnaces for the purpose of tur- 
bulence, instead of air, where the 
furnace lacks turbulence, but has 
sufficient excess air. Usually 
steam jets are employed in this 
ease to handle the hot flue gases. 


Multiple Retort Underfeed Stokers 
Overfire air has been found 
useful on this type of firing, not 
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Fig. 5. Jets are commonly arranged in bridgewall of chain grate furnace 
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so much perhaps to eliminate 
smoke as to provide turbulence 
and prevent stratification of the 
gases in the large open furnaces 
above the fuel bed. Some coals 
of the midwest, which are high 
in volatile gases (up to 45 per 
cent), give plenty of smoke on 
these furnaces, especially on a 
varying load, under automatic 
combustion control. 

The fuel bed on multiple retort 
furnaces is normally quite thick, 
and if the drafts are closed for a 
fluctuating load, as is the prac- 
tice in many plants, the furnaces 
will smoke. Here, due to wide 
and deep furnaces, high pressure 
air supplied by individually driv- 
en fans is employed to provide 
proper penetration of air. We 
have employed as high as 30 in. 
of water pressure where furnaces 
were 20 ft wide and as deep. 

Also, we have found that if 
hot air can be employed where a 
preheater is installed, better re- 
sults are obtained. Application 
is employed through carefully de- 
signed and laid out nozzles. some- 
times in the front wall, often in 
the rear walls, and not infre- 
quently in the side walls. The 
location, velocity at nozzle, vol- 
ume of air, and direction of jets 
are worked out to meet the par- 
ticular design of furnace and coal 
used. 

Scotch Marine Boilers 

A great number of Scotch 
marine boilers on heating loads 
are being converted from oil to 
coal. Many are of the one tube 
type but there are also some large 
enough for two Morrison tubes in 
them. 

With oil it is usual to fire di- 


rectly into the tubes and do a 
fair job of combustion, often us- 
ing a little brick work around 
the burner. 

To apply coal to this type of 
boiler, we are adopting a Dutch 
oven out in front with a water 
cooled roof on it which is tied 
into the circulation. This can be 
done even if the boiler operates 
on a low pressure. Hither a single 
retort underfeed or a hand fired 
grate is used. Ratings up to a 
maximum of 125 per cent of nor- 
mal rating are allowed. With oil, 
200 per cent is quite common. 

There have been stokers in- 
stalled inside the tubes on this 
type of boiler but the difficulties 
encountered are many and ratings 
earried are low and high fusion 
coals are demanded. 

In General 

One of the uses of overfire air, 
which has not been emphasized, 
is to employ it in furnaces using 
high volatile coals, which, in some 
types of furnaces, cause long 
flame travel often extending 
through the first bank of tubes, 
and often through the superheater 
tubes, causing impingement of 
flame action. The flame travel can 
be shortened to the desired point 
so that the flame will tail out by 
the time it reaches the first en- 
trance of the boiler pass, by 
proper application of overfire air. 
This decreases flue gas entrance 
temperatures, decreases slag for- 
mation, and superheater tube de- 
terioration. 

While this flame travel may 
only occur at the higher ratings, 
with overfire air jets in use tem- 
peratures measured by means of 
water cooled sampling elements 


at the entrance of the first gas 
passages often reveal a reduction 
of temperature and shortening of 
flame enough to be below fusion 
temperature of the fly ash and 
prevent fly ash adhesion to tubes. 
The flame entirely disappeared 
from the superheater section. 


Water-Distributing Systems 
for Buildings 


A common and exasperating 
experience in the average home is 
the complete or nearly complete 
failure of the water supply on the 
upper floor caused by the simulta- 
neous use of several fixtures on 
the lower floor, thus overloading 
the water-distributing svstem in 
the building. The difficulty is 
due to the fact that the sizes of the 
building supply main and of the 
branches for a small dwelling are 
rarely designed but are selected 
by a hit-or-miss process. 

Even if the pipe sizes are 
chosen to give an adequate supply 
of water when the systém is new, 
the supply may become inadequate 
in the course of time because of 
the deterioration of the inner sur- 
face of the pipes due to corrosion 
or caking bv the water that flows 
in them. This deterioration leads 
to increased resistance, resulting 
in a decrease in the rate of flow 
that can be obtained at any given 
fixture. 

Different water supplies vary 
markedly in their caking and cor- 
roding effects on pipes. In some 
parts of the United States, hot- 
water pipes of the most commonly 
used material must be renewed an- 
nually on the average, whereas in 
other localities the same kind of 
pipe may give good service for 20 
years or more. Under most con- 


‘ditions, satisfactory service can be 


assured over a reasonable period of 
years by using pipes of suitable 
material and by selecting large 
enough pipe diameters for the vari- 
ous parts of the system. 

Building Materials and Struc- 
tures Report BMS79, recently re- 
leased, is intended to make avail- 
able for practical use a method of 
procedure for sizing the pipes 
properly in designing building 
water-distributing systems. It also 
gives information that will aid in 
choosing proper materials for use 
in the piping system, a subject on 
which little has been published in 
usable form. 

Copies of BMS79 are obtainable 
at 15 cents each from the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C. 
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Hydraulic Turbine Pitted Surfaces 
Repaired by Electric Welding* 


Francis type hydraulic turbine installed in Boulder power 
plant after two years of operation showed evidence of pit- 
ting. To prevent further destruction, the surfaces were 
chipped and milled down to unharmed metal and given 
welded-on surface which not only gives protection against 
pitting but has improved operating efficiency of the units. 
This article gives the details of the procedure, the metals 
used, the equipment employed, and distribution of labor 


By E. F. BLADHOLM 


Mechanical Engineer Associate 
Department of Water and Power, 
City of Los Angeles, Calif. 


AINTENANCE problems on 

the power system of the De- 
partment of Water and Power, 
City of Los Angeles, are probably 
the largest of their kind. The 
total connected generating capac- 
ity is approximately 800,000 kw, 


of which 495,999 kw are repre- 
sented by six 82,500-kva hydro- 
electric generators at Boulder 
Power Plant. The first of these 
units was placed in operation Oc- 
tober, 1936. 

Maintenance of the hydraulic 
turbine runners on these units was 
started in 1938. The work was 
done by the General Plant Division 
shops, and to date a total of 31,566 
sq in. of pitted surface, due to 
cavitation, has been repaired. Dur- 
ing this month approximately 3460 
Ib of welding rod have been used, 
of which 2735 lb was mild steel, 
650 lb was 18-8 stainless, and 75 
lb was 4-6 chromium. A total of 
12,577 man hours was required for 
completion of repairs. A _ high 
standard of continuity service has 
been maintained with a minimum 
of outage in line with the policy 
of the Operating Division. 

The hydraulic turbine runners 
described in this paper are of the 
Francis type, developing 115,000 
brake horsepower at approximately 
2500 cu ft per second at 500 ft 


*Data and illustrations from a paper sub- 
mitted to the James F. Lincoln Are Welding 
Foundation by the author in a $200,000 Indus- 
trial Progress Award Program. 


head. The runners are of im- 
mense proportions, being approx- 
imately 15144 ft in diameter and 
weighing approximately 75,000 Ib. 

They are of cast steel construc- 
tion, having approximately the 
following percentages of alloying 


Fig. 1. (Left) Under 

side of hydraulic tur- 

bine runner seen 
from draft tube 


Fig. 2. (Below) De- 
teriorated turbine 
runner 


elements: Carbon 0.32, Silica 0.35, 
Manganese, 0.70, Sulphur 0.025 
and Phosphor 0.025. 

The inside diameter of the run- 
ners at the top of the draft tube 
is 11 ft, allowing ample space for 
working. There are 19 vanes which 
from the draft-tube side are ap- 
proximately 39 in. high and 1 in. 
thick at the trailing edge. Figure 
1 shows a view of the under side 
of the runner from the draft-tube 
side. 

At the low heads, considerable 


noise was experienced in turbine 
operation, and as a result vane 
struts were installed by the manu- 
facturer. Some varied success 
was experienced, but a few months 
later the struts were removed. 


Pitting Advanced Rapidly 

In February, 1938 approxi- 
mately 16 months after Unit N-2 
was placed in service, inspection 
showed that the pitting had ad- 
vanced seriously. In fact, cavita- 
tion was propagating so fast, it 
was necessary to plan an exten- 
sive repair program for the low 
peak season which was only a 
short time away. The extent of 
cavitation on the other units N-1, 
N-3 and N-4 was similar to that 
found in Unit N-2, but varied in 
degree of intensity. The general 
picture of the deteriorating effect 
is shown on Fig. 2. In some 
places the vanes which were ap- 
proximately 1 in. in thickness at 
the trailing edge were cavitated 
clear through the metal. It was 
felt that, at the increased rate of 
cavitation shown by inspection, the 
units would not operate through 
the next winter peak season with- 
out serious damage. 

With only a short time avail- 
able for preparation, the General 
Plant Division’s Engineering and 
Shop Sections cooperated in lay- 
ing out equipment, materials, and 
methods for handling the job. 
Available information of the meth- 

(Continued on Page 110) 
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ODE TO THE FIREMAN* 


My CO,, she's verra bad, 

And me, Senor, am verra sad. 

For one whole hour, | watch with eyes, 
But damn CO.,, she no will rise. 


| think | screw the damper down, 
But CO, go up and down. 

| try to push reflector in, 

By Gar, Senor, "She's Crazy Then"! 


| ask you, Senor, "What | do?" 

Boss man say, "Get good CO,". 

Da gas, she burn, Da steam, she flow, 
| no know why she get so low. 


Last time | look, she was on six, 
By Gar, Senor, She in awful fix. 
| think | try it, jus’ once more, 


Sacre Mon Dieu, "She Go To FOUR". 
| GO NOW, 


(You have a hole in your calcium chloride) 


*From the boys at 
Camp Joseph T. Robinson, Arkansas 


CONTENTS 


An Operating Engineer's Criticism of Refrigeration System 
i ian ak ina ee eo 86 
By George Holman 


IE. yacsinccen saben isnt celebs ained ansible samuel Miats aie 89 
By L. E. Keck 


The Fundamentals of Paralleling 
By A. C. Nerenberg 


Practical Hints and Kinks... iti Sclcidieiat aae 
Six Things to Remember When Using Today's Solders 
Ratchetless Ratchet Wrench 





Roller Chain Drives Meet Difficult Conditions... =... 92 
By Francis A. Westbrook 


ner Wall Wiens Bhi 09. isc specateccta sccm anti 94 
Problem 30. The Problem of the High Pressure Stills 
Problem 31. Trouble with the Parallel Operation of 

D-C Generators 


Electric Heat Permits Use of Low-Pressure Boiler... 96 


Letters and Comments.........................------ eT 
To Bill from Bill About Bill— 
Grossly Inefficient, Says He 
Charging Through Compressors 





Questions and Answers 100 
Comments Wanted on This Oil-to-Stoker Conversion 
How Big Should a Blowoff Tank Be? 

Why Do Fans Act This Way if Discharge Is Obstructed? 
Why the Difference in pH in These Two Boilers? 

How De-Mud Reservoir Without Shutdown? 

Why Electricians Chew Their Fingernails 

Where Does the Engine Get All the Btu's? 





Face a0 en re BELA ee 108 





A Section of Power Plant Engineering Devoted to 
PLANT OPERATION AND MAINTENANCE 


Technical Publishing Company 


53 West Jackson Blvd., Chicago 4, Ill. 





November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 





An Operating Engineer's Criticism 
of Refrigeration System Design 


By GEORGE HOLMAN 


Many operating engineers know their "stuff". They know the details and the 
characteristics of the equipment in their plants and know how to keep it run- 
ning even under adverse conditions. Few engineers are articulate enough, 
however, to tell others about these things—things which would help younger 
and more inexperienced engineers to understand why things do not always 
work the way they are supposed to. Mr. Holman is an exception; he has a 
remarkably well-developed analytical mind and he always seems to be able to 
put his ideas and thought "across" in a way that any engineer can appreciate 
This artic!e on refrigeration systems is an excellent example of Mr. Holman's 
insight into operating problems, one, which we feel certain will be of interest 





THERE ARE in this imperfect world 
peculiar arrangements of pipes, valves, 
pressure vessels, a machine or two and 
other gadgets, the wholes of which are 
known as refrigerators or refrigeration 
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not keep them from being put to very 
good use. They are used to prevent 
food stuffs from developing halitosis, 
to freeze everything but liquid assets 
and to cool anything but a hot num- 
ber at a Bohemian night club. They 
are especially used to give beer that 
final touch which makes the drinker’s 
tongue wag like a pleased puppy’s tail. 
Kinds of Refrigerating Systems 

Refrigeration systems are of several 
kinds, distinguished by such well- 
meaning but incomplete terms as di- 
rect expansion refrigeration system, 
absorption refrigeration system, com- 
pression refrigeration systems, blank- 
ety-blank refrigeration system, etc. The 
last named system is not recognized 
by designers or other authorities, but 
is a general term applied by service 
men and operators to any system 
which, contrary to its very purpose, 
makes them hot instead of cold. Al- 
though any refrigeration system may 
develop characteristics which make it 
deserving of this unusual title, many 
service men and operators are con- 
vinced that some of them are pur- 
posely so designed. Certainly many 
operating engineers would like to have 
the system they operate designed 
otherwise. 

Regardless of size or capacity, a re- 
frigeration system may be simple, com- 
plex or compound in its mechanical ar- 
rangement. In its simplest form, such 
as the common household or small 
commercial refrigerator, it consists of 
seven essential parts. These are: one 
expansion valve, one evaporator, one 
compressor, one condenser, connect- 
ing pipes or tubes, a volatile substance 
called the refrigerant and power of 
operation. The first five parts are 
as hollow as political promises, but 
are filled with the sixth. The first 
five parts are so interconnected as to 
form a closed, hollow circuit in which 
the refrigerant, impelled by the sev- 
enth acting at the compressor, goes 
around and around like the belle of 
the village ball. 

This circuit of the refrigerant is 
divided into a low pressure side and 
a high pressure side. The low pres- 
sure side begins at the expansion valve 
and extends through the evaporator 
and return line to the compressor. 
The high pressure side begins at the 
compressor and extends through the 
hot gas line, condenser and liquid line 
to the expansion valve. There is often 
a troublesome side, which may begin 
at any point and extend around the 
circuit to any other point, or beyond. 
Often it runs off the circuit on to 
belts, wires, switches, or anything else 
connected with operation. Always it 
winds up at the operator. The pres- 
ence of this side may be due. to the 
operator’s neglect, although it is often 
an unconscious by-product of the de- 
signer. 

A complex refrigeration system dif- 
fers from a simple one in having two 
or more low pressure sides, or branch- 
es. In large cold storages complex 
refrigeration systems are common, the 
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Fig. 2. Temperature controllers wired in parallel 


low pressure side almost always being 
divided into as many or more evap- 
orators as there are rooms to cool. The 
troublesome side increases with the 
complexity, and where complex sys- 
tems are used to cool two or more 
rooms, there is special trouble in 


adapting them to automatic operation. 

Automatic control is easily applied 
to a simple system or to a complex 
system in which all evaporators are in 





the same cold box. Once set to main- 
tain a given temperature in the box 
in which the evaporator is placed, 
a simple system with electric drive 
automatically controlled will hold that 
temperature under normal loads until 
a storm grounds the power lines or 
the power house floods again. 

Control is usually by means of a 
thermally actuated switch. Whenever 
the temperature in the cold box rises, 
the switch closes and starts the com- 


“It All Started Over Something About One of th’ Boys Havin’ a Steak 
Sandwich in His Lunch Box." 
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pressor; and when the box reaches the 
required minimum temperature, the 
switch opens and the compressor stops. 
The switch may be directly actuated 
by a rise or fall of the pressure in 
the evaporator, by the rise or fall of 
the pressure in a bulb exterior to the 
evaporator, or by utilizing some other 
effect of temperature change. In all 
such simple systems expansion of the 
liquid refrigerant is automatically con- 
trolled by a float regulator or expan- 
sion valve set to operate in unison 
with the switch or temperature con- 
troller. 

No matter how great the capacity 
of an automatic single cooler system, 
an engineer only slightly acquainted 
with the mechanics of refrigeration 
control can soon adjust it to maintain 
maximum and minimum temperatures. 
And if a multiple cooler system is to 
have its various coolers kept only below 
maximum temperatures, and with no 
regard to the minimum temperatures, 
it, too, is not difficult to adjust. But 
in some cold storages coolers must be 
kept within certain temperature ranges, 
lest foodstuffs be spoiled by a too 
low temperature as well as by a tem- 
perature too high. Should each cooler 
have maximum and minimum temper- 
atures different from the other cool- 
ers in parallel with it, a complex prob- 
lem presents itself. And should there 
be wide and frequent variations in the 
loads placed in the separate coolers, 
controlling temperatures properly is 
about as easy as riding an unbroken 
mustang in a thunderstorm. 

Figures 1-A and 1-B are sketches 
of a complex compression refrigera- 
tion system with electric drive auto- 
matically controlled. This system has 
been in service eight years, and at 
one time the coolers were maintained 
at the temperature ranges designated 
in the sketch. Each evaporator con- 
sists of 500 ft of 1%-in. pipe fed liquid 
refrigerant by a  thermoexpansion 
valve. Air circulation is natural, sub- 
ject only to baffles placed below the 
evaporators. The storage is made up 
of five coolers (Rooms 1-5), each 28 ft 
by 14 ft, a chill and cutting room 
(No. 6) and a storage room (No. 7). 
Each of the coolers has one evaporator, 
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B Fig. 3. Cross section 
of a thermoexpansion 
valve 








me 


while the two larger rooms have four 
each, a total of 13 evaporators in par- 
allel containing 6500 ft of 14-in. pipe. 

The thermoexpansion valves are of 
the double push-pin type (Sporlan), 
internally equalized and each of 1-2 
tons capacity, a maximum for the sys- 
tem of 26 tons. Since few of these 
valves were expected to operate at 
capacity at any given time, the de- 
signer allowed a ten ton constant speed 
compressor calculated to operate four- 
teen hours daily under normal load. 
There is one temperature controller 
in each of the seven rooms. They are 
wired in parallel (Figure 2). Should 
any single room warm up, the con- 
troller in that room will start the 
compressor, even though the other 
rooms are as cold as a Russian winter. 

Condensing water is constant in 
quantity, being drawn from the city 
mains into the condenser pan and re- 
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circulated over a cooling tower and 
shell-and-tube condenser by a cen- 
trifugal pump. Two other automatic 
electric driven high speed compressors 
(Nos. 1 and 3, Figure 1-B) discharge 
intermittently into the same condenser, 
with its constant water supply. For 
these reasons the condenser pressure 
varies widely, often going up and down 
as fast as a Spitfire in a dogfight. At 
any given moment the head pressure 
depends on such factors as wind and 
wet bulb temperature, number of com- 
pressors operating, their suction pres- 
sures, etc. With low suction pressure 
and only the No. 2 condenser operat- 
ing, and with a cool, dry wind blow- 
ing, condenser pressure may be as low 
as 75 psi. But with all compressors 
working at high suction pressures, and 
with the outdoor air still, hot and 
humid, the condenser pressure may 
reach 225 psi or more. This high head 
pressure cannot be lowered without 
using excessive amounts of makeup 
water, as city water always reaches a 
summer temperature of 85 F. 

During the off cycle a magnetic 
stop valve closes the liquid line, and 
while the compressor is idle the suc- 
tion pressure rises normally to 50 psi. 
The suction pressure while operating 
fluctuates somewhat, depending on how 
many rooms have warmed up, head 
pressure, etc. With the compressor of 
this system operating at low head pres- 
sure on a single cooler, while the other 
expansion valves are almost closed off, 
back pressure may be as low as 5 psi. 
But if all evaporators should be op- 
erting near capacity, back pressure may 
be 25 psi or above. 

As a basis for beginning an analysis 
of system performance assume that all 
coolers have simultaneously reached 


Fig. 4. Diagram showing forces acting 
upon a thermoexpansion valve 

To open valve 

A. Pressure of liquid on needle. 
Since the orifice is very small the total 
pressure at this point is negligible _ 

B. Pressure of the power fluid in the 
remote, or feeler, bulb. Under normal 
operation, this force is greatest of all 

To close valve 

C. Spring tension, adjustable from 
zero to 50 Ib or more 

D. Evaporator pressure, acting 
through equalizer hole. Except when 
valve is tightly closed, A plus B always 
equals C plus D. At the start of the 
operating cycle, D is at its maximum, as 
likewise is B if room temperature is at 
its maximum. B will remain at its maxi- 
mum while D is rapidly reduced by the 
action of the compressor. As D is re- 
duced, A and B overcome C and D, and 
open the valve. But as the cold gas 
passes through the evaporator to the 
bulb, B is reduced. C and D then close 
the valve 

If power fluids with fast-breaking 
pressure-temperature curves could be de- 
veloped a far-reaching step in minimum 
temperature control would be taken 
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their maximum temperatures, and that 
all controllers have closed to start the 
compressor. At the same instant the 
magnetic stop valve opens and lets 
liquid refrigerant flow into the thermo- 
expansion valves, a type of which is 
shown in Fig. 3. Although the fluid 
charge in the bulb B, acting through 
the diaphragm D and the push pins 
(not shown) is exerting its maximum 
pressure on the needle carrier C to 
push the needle N away from its seat 
O, the valve will remain closed if there 
is much tension on the spring S. Of 
itself, however, this spring tension is 
not enough to hold the needle against 
its seat, but is assisted by the pressure 
in the evaporator acting through the 
equalizer hole H to oppose the bulb 
pressure from the opposite side of the 
diaphragm. Figure 4 shows how the 
two forces tending to open the valve 
are opposed by the two forces tending 
to close it. 

As the operating cycle proceeds, 
the compression pumps down. The 
evaporator pressure acting from P 
through the equalizer hole H opposes 
the bulb pressure less and less. Since 
the spring tension remains constant, 
the pressure of the power charge above 
the diaphragm begins to push the nee- 
dle away from its seat. Liquid enters 
the valve at L, passes through O and 
sprays out the distributing nozzle Z. 
As it passes through the evaporator, 
the liquid boils away. On reaching the 
place where the bulb is clamped on 
the pipe, the cold gas cools the power 
charge. This reduces the pressure in 
the bulb until spring tension acting 
beneath the needle, assisted by the 
lower evaporator pressure acting be- 
neath the diaphragm, closes the valve 
and stops the admission of liquid to 
the evaporator. 

If all valves have the same type 
charge in the thermostatic element and 
if all adjusting stems are backed out 
to zero tension on the springs, the 
valve in Room 1 should be the first 
to open, as the higher temperature of 
the bulb results in higher pressure of 
the power fluid acting above the dia- 
phragm. With suction pressure 50 psi 
at the start of the operating cycle, 
a diaphragm of 1 sq in. area will have 
a total pressure of 50 Ib pushing 
against it from below. If at 48 F the 
total pressure above the diaphragm is 
also 50 lb, the valve will be balanced, 
still assuming no spring tension and 
ignoring the slight total pressure of 
the liquid acting on the needle through 
the valve orifice (A, Fig. 4). In this 
case a slight drop in suction pressure 
at the start of the operating cycle will 
immediately cause the valve to open. 

A casual glance at an ammonia 
pressure gauge or table of the prop- 
erties of ammonia shows why it is 
possible to cool Room 1 with a suc- 
tion pressure no lower than 45 psi. 
At this vapor pressure the liquid has 
a boiling point of 30 F, or 18 deg lower 
than the room maximum and 14 deg 
lower than the minimum. Even with 
natural circulation of air, it is possible 


to obtain a fair rate of heat transfer 
in this room and in No. 6 with a suc- 
tion pressure of 45 psi during the whole 
of the operating cycle. 

Further inspection of the suction 
gauge shows that at 45 psi little heat 
transfer can take place in Rooms 2 
and 3, and none at all in Rooms 4, 5 
and 7. In Room 5, which is the cold- 
est, heat transfer cannot take place 
very rapidly until the suction pressure 
has fallen to 30 psi or lower. There- 
fore if Room 1 is only lightly loaded, 
the temperature there may be reduced 
to the minimum before heat transfer 
in Room 5 has commenced. 

This brings the synchronizing of 
thermoexpansion valves and tempera- 
ture controllers of this complex sys- 
tem to its first critical point. This 
critical point would not arise if the 
power assembly were charged with a 
volatile which would completely con- 


, dense at 44 F, and consequently exert 


no further pressure on the diaphragm. 
The spring could be adjusted to keep 
the valve closed as long as the bulb 
remained below this temperature. Un- 
fortunately for service men and oper- 
ators, perfect power fluids condensing 
completely at each minimum temper- 
ature desired are not as yet on the 
market. Extra power assemblies 
charged with fluids which would exert 
zero pressure at certain temperatures, 
yet would be powerful five or ten de- 
grees above those temperatures, would 
solve the problem of minimum temper- 
ature control. 

Still assuming that all power ele- 
ments contain the same type thermo- 
static fluid, the temperature of zero or 
near zero bulb pressure must be 24 F, 
or lower, ‘since that is the minimum 
temperature in Room 5. Therefore in 
V-1 the fluid still exerts pressure at 
44 F, and any relaxation of pressure 
beneath the diaphragm results in a 
re-opening of the valve. As the com- 
pressor pumps down to begin heat 


and the spring tension must be in- 
creased to stop it. As a result, this 
valve will not open at once on the 
next operating cycle, but at some point 
lower than the off cycle pressure of 
50 psi. In fact, due to the higher bulb 
pressure, spring tension in V-1 will be 
much greater at final adjustment than 
the spring tension of any valve of the 
system. 
Final adjustment finds spring ten- 
sion necessarily greater in the warmer 
rooms, in order to oppose the higher 
pressure of the power fluid. But for 
jerk loads in solitary coolers, this final 
setting of the spring tension might 
give satisfactory results. Operating 
conditions often make the setting high- 
ly unsatisfactory. Over Sunday, when 
the storage is closed, all coolers may 
fall uniformly to their minimum tem- 
peratures. Monday forenoon fifty hogs 
with the animal heat still in them are 
swung in the chill room. The com- 
pressor starts, and for twelve or fif- 
teen hours, and often twenty hours, it 


runs, with the four chill room evap- 
orators working at capacity. The 
other rooms reach their minimum tem- 
peratures, and the valves in those 
rooms begin to close off. Their clos- 
ing causes the suction pressure to fall. 
Bulb pressure thereupon re-opens the 
valves, with the overall result that the 
lightly loaded coolers fall several de- 
grees below their minimum temper- 
atures. ; 

On Tuesday these hogs are cut up 
and placed in Room 5 for rapid cool- 
ing preparatory to freezing. Since 
other coolers are used for specific food- 
stuffs, this 12,000 to 15,000 Ib of pork 
cannot be distributed among them. The 
result is that the compressor runs 
twelve to fifteen hours on +this single 
cooler. The suction pressure drops 
to 10 psi and would fall lower but 
for the valves in the other rooms re- 
opening to further cool foodstuffs that 
are already too cold. On Wednesday 
the No. 3 cooler keeps the machine 
running all day and half the night, 
still further cooling the other rooms. 
Loads are received in such manner that 
any cooler may be next to keep the 
compressor almost constantly on the 
line. The low suction pressure and 
resulting high ratio of compression 
causes high discharge temperature. The 
lubricating oil breaks down, and the 
safety heads, discharge valves and 
upper piston rings are so carbonized 
as to leave the impression that the 
compressor has been firing like a 
Diesel. 

The use of forced circulation would 
do much to solve the problem of jerk 
loads in the coolers of this system. 
However, fans should not operate con- 
tinuously, as such an arrangement 
would nullify any change. The best 
arrangement would be to have a fan 
in each room set to blow upon the 
evaporator, and wired to start and 
stop with the controller. This would 


transfer in the colder rooms, liquid’ > 28SUre rapid heat transfer in the cool- 


refrigerant again flows through V-1, 


ers holding the compressor on the 
line, raise the suction pressure and 
somewhat reduce the compression ra- 
tio. The running time of an under- 
loaded induction motor would be short- 
ened, and above all the various rooms 
would be held nearer their required 
temperatures, 


CO. Filter 
By L. E. Keck 

ANYONE operating COz2 recorders 
has probably had trouble with the car- 
rier pipes plugging up, causing the 
meter to read incorrectly and requiring 
considerable maintenance. 

This condition was corrected at one 
plant by the use of a filter made from a 
quart size Mason jar. The pipe leading 
from the boiler extends through the top 
of the jar about half way. Another pipe 
leads from about one inch from the bot- 
tom of the jar, through the top, to the 
meter, A wire screen is placed one- 
half inch from the bottom and the jar 
is then filled with spun glass. 
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A typical turbine driven d-c gen- 
erator in an industrial plant 


Fig. |. 


The Fundamentals of 
Paralleling 


By A. C. NERENBERG 
Engineer, Crocker-Wheeler Electric Mfg. Co. 


THIS ARTICLE, in a condensed form, 
outlines the procedure to be followed 
for obtaining satisfactory operation of 
d-c generators when connected in 
parallel. These instructions will be of 
material aid to the field engineer con- 
fronted with the problems of parallel- 
ing d-c generators, and will cover all 
but the most unusual installations— 
which require the services of an engi- 
neer thoroughly familiar with the 
fundamentals of operation and design 
of electrical machinery. 


Practically, satisfactory parallel op- 
eration may be considered to be ob- 
tained if all units take a share of the 
total load within the limits of approxi- 
mately 5 per cent of their exact pro- 
portional share. 


In general, compound-wound direct 
current generators have either a flat 
or rising voltage characteristic and, 
therefore, are inherently unstable when 
operated in parallel unless an equalizer 
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Fig. 3. Generator and switchboard connections for parallel operation of 2 compound-wound 
interpole generators 


connection is used. The equalizer con- 
nects the series fields of all generators 
in multiple, thus permitting the flow 
of current from unit to unit through 
a very low resistance path—resulting 
in satisfactory parallel operation, pro- 
vided the following conditions are ob- 
served. 


1. The prime movers should have 
2pproximately the same _ percentage 
speed drop from no load to full load. 
For steam turbines the drop will be 
2-3 per cent, while for Diesel or gas 
engines it varies from 2-6 per cent. 
In addition, the speed-load curves of 
all units should very closely approxi- 
mate a straight line. 

2. The series field shunts should be 
chosen to give the same voltage regu- 
lation on all generators; for example 
240 v no load, 240 y full load, or if 
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Fig. 2. Generator and switchboard connections for parallel operation of 2 stabilized-shunt- 
wound interpole generators 


5 per cent overcompounded 240 v no 
load, 252 v full load. 

3. The resistances of the individuai 
circuits from the point of equalizer con- 
nection through the series field and 
shunt circuits and the connecting 
cable to the common bus should be 
inversely proportional to the full load 
currents of the generators. These re- 
sistances may be proportioned by 
selecting the proper size cables, or by 
inserting external resistances in the 
lines. For generators of different sizes 
or different designs, where there is an 
appreciable difference between series 
field resistances, special adjustments 
in circuit resistances are necessary to 
obtain a satisfactory division of the 
load. 

4. Where the generator load volt- 
age curves are not identical and can- 
not be made so, proper paralleling can 
be obtained by adjusting the speed 
regulation of the prime movers. Ad- 
justing the speed drop setting on the 
governors will bring the compounding 
curves of the generators into closer 
agreement. If one generator tends to 
take more than its share of the load 
its speed drop should be increased. If 
less, the speed drop should be coordi- 
nated with the generator compounding 
to obtain the desired external volt 
ampere characteristics. 

Equalizer connections should be of 
ample cross section .. . a good rule 
is that the equalizer should be the same 
size as the main cables to the bus bars. 
The equalizer prevents unstable parallel 
operation by allowing current to flow 
through a very low resistance circuit 
from the generator tending to have 
the higher voltage (as when there is 
a momentary increase in speed), 
through the series fields of the norma! 
(lower) voltage generators, thus caus- 
ing the lower voltage machines to in- 
crease their voltage to a point where 
they are again taking their share of 
the load. 
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Three-wire, dual voltage generators 
may be operated in parallel by using 
two equalizers, one on each side of the 
armature. If three-wire machines are 
operated in parallel with two-wire 
machines, it is necessary to split the 
series fields of the two-wire generator 
to permit the use of two equalizers. 
One half of the series field is put in 
series with the positive side of the 
armature, and one half in series with 
the negative side of the armature. 

Two- and three-wire generators of 
the stabilized shunt type are inher- 
ently stable in parallel, and share the 
load properly without the use of an 
equalizer connection, provided their 
load-voltage characteristics are the 
same (a minimum of 5 per cent drop 
from no load to full load), and are 
of similar shape. This condition can 


be obtained by adjusting the series 
field shunts and the speed drop set- 
tings of the prime mover governors. 
A slight shift of the generator brushes 
is permissible if necessary to obtain 
the required voltage drop curve. 

If the foregoing is provided for, 
each generator will take its propor- 
tionate share of the total load because 
any tendency of one unit to “hog the 
load” would be overcome by a drop in 
its voltage, and resulting lightening of 
the load on that particular machine. 
As one unit takes a greater share of 
the load, the other units take a smaller 
share, causing their terminal voltage 
to rise . . . thus bringing the load 
division back to normal. Thus it is 
obvious that stabilized shunt gener- 
ators are ideal for parallel operation. 


PRACTICAL HINTS 
AND KINKS 


Six Things to Remember 
When Using Today's 
Solders 


Topay’s SOLDER decidedly differs from 
pre-war solder, and so should soldering 
technique. Previously solder was com- 
posed of tin and lead in about 50-50 
ratio; today, except for certain appli- 
cations, solder contains not more than 
20 per cent tin, with perhaps small 
amounts of silver, bismuth, antimony 
or tin. Today’s soldering technique 
calls for a hotter soldering iron, and 
attention to certain details. How to 
make better soldered joints has been 
explained in a communication issued 
by the metallurgy committee of the 
General Electric Company, which says: 

1. Keep your work clean. Guard 
carefully against varnish, grease, oil, 
dirt, rust, or corrosion products. They 
prevent the flux from acting and the 
solder from alloying with the parent 
metal, 

2. Keep in mind that the purpose of 
the soldering iron or torch is not to 
melt the solder but to heat the work 
until the solder will flow when applied 
to the work. 

3. Keep the soldering iron clean 
and, to have the quickest possible heat 
transfer from the iron to the work, 
have the tip designed actually to fit 
against the work. 

4. Investigate different methods 
available for doing the work—hotter 
electric iron, high frequency, or carbon 
resistance soldering tools may do the 
job better. 

5. Design your joints to have 0.003 
to 0.005 in. solder thickness, and so 
that the two parts overlap. Lap or 
seam type joints are better than butt- 
type joints. Have the solder fill the 
scam completely. Heavy fillets add 
little strength to the joint, and waste 
solder. 


6. Don’t hand a new solder, a flux, 
and a soldering job to a workman and 
expect a perfect job the first time. Let 
him get the “feel” of the new material. 
Don’t give up a new solder after one 
unsuccessful trial—the chances are 
your technique is not what it should 
be for that particular solder. 


Ratchetless Ratchet 
Wrench 


WHEN INSPECTORS and maintenance 
men in the induction furnace depart- 
ment at General Electric’s Schenectady 
Works found it necessary to reach a 
considerable number of hollow-head 
screws in out-of-the-way places, In- 
spector Raymond Hodge solved the 
problem by devising a “ratchetless” 
ratchet wrench of small diameter. 

The usual ratchet wrench has a 
toothed wheel and pawls; the “ratchet- 
less” one depends on the clutch action 
of a tightly coiled spring that permits 
one-way rotation only. 

The body of the wrench is com- 
posed of two cylindrical parts (A and 





B in sketch). The wrench was made 
to accommodate a %-inch hexagonal 
head, but any adapter may be used 
in place of the hexagon for other 
screws. When part A is inserted in 
B, a pin through D and extending 
into the groove of part A permits 
free turning without separation. 


A D. B 


Hl] =} 
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Fig. |. Detailed drawings showing parts and 
construction of the ratchetless ratchet wrench 


Spring C, it will be noted, is 
tightly wound on a mandrel slightly 
smaller (0.005 in.) than the diam- 
eter of the parts A and B. The 
spring is pressed over parts A and B, 
with the loop of the spring over the 
drilled hole E. Inserting a 5/16-in. 
rod through the loop and into the hole 
E locks the looped end of the spring 
with respect to B. 

If the spring is wound clockwise, 
then any clockwise turning of the rod 
tends to tighten the spring, to tighten 
the grip of the spring on A, and 
hence to tighten the hollow-head 
screw. Turning the rod counterclock- 
wise loosens the coils of the springs, 
permitting B and the spring to turn 
without turning, or loosening A. By 
a series of short back-and-forth move- 
ments of the rod it is possible to drive 
the screw. 

If the coil is wound counterclock- 
wise, then such a_ back-and-forth 
movement removes the screw. 

Mr. Hodge provided two wrenches 
for the work—one with a clockwise- 
wound spring for use as a driver and 
painted red for easy identification, and 
the other with a counterclockwise- 
‘wound spring for removing the 
screws. 





























Fig. 2. Spring ratchet-type wrench for special applications 
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Roller Chain Drives Meet 


Difficult Conditions 


In this article Mr. Westbrook describes a number of 
power transmission problems which were solved or 
improved by the use of roller chain drives. In places 
where dust and grit is present, chain drives provide 
effective and economical means of transmission and 
they lend themselves to a variety of applications 


By FRANCIS A. WESTBROOK 


THE usE of finished-steel roller chain 
for the mechanical transmission of 
power is found in almost every indus- 
trial field and under a great variety of 
conditions. It includes the carrying of 
heavy and light loads at high, low and 
moderate speeds, second reduction 
power drives, intermediate built-in 
drives, for the close regulation of ma- 
chine speeds, for coordinating the mo- 
tion of more or less distantly separated 
shafts of one machine, etc. Alternate 
directions of rotation of shafts on the 
same machine are also easily obtained 
by winding the chain back and forth 
over a series of sprockets, as the chain 
can run on either side. 

Roller chains are also sometimes 
used for the direct drive from a motor 
to the driven machine, and are espe- 
cially satisfactory where high speed 
operation on short centers is involved. 
The transmission of power is smooth, 
the speed reduction may be as much 
as 15:1 and the power transmitted may 
be anything from fractional to 1000 hp. 

Another very important considera- 
tion in these times where waste of 
time, power or interferences with pro- 
duction schedules cannot be. tolerated, 


Fig. | (Right). Motor operated welding 
machine with 7 chain drives installed in 
a Chicago boiler works 
Fig. 2 (Below, left). Old exposed flat belt 
and spur gear drive for pug mill 
Fig. 3 (Below, right). New pug mill pro- 
vided with enclosed, automatically lubricated 
drive with herringbone speed reducer and 
roller chain. Pintle shown exposed is nor- 
mally enclosed 


is that a properly designed chain drive 
eliminates loss of power due to slip- 
page and reduces maintenance to a 
minimum. Another advantageous fea- 
ture about chain drives is that the 
materials of which they are made may 
be stainless steel or bronze where 
there is exposure to excessive mois- 
ture, chemicals, corrosive vapors and 
high temperatures. 

In order to show more clearly how 
the features touched upon work out in 
practice a few examples from different 
industrial fields will be considered. A 
very interesting instance is found in a 
Chicago boiler works where there is 
a stationary arc welding machine and 
a traveling carriage on which the work 
to be welded is supported, shown in 
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Fig. 1. 


There are seven chain drives, 
thirty-one roller bearing pillow blocks, 
a herringbone-gear speed reducer and 


a hand-lever-operated square jaw 
clutch involved in the power transmis- 
sion set-up for moving the carriage 
and turning the work as it is being 
welded. That is, there is a 3 hp motor 
with a variable speed transmission, 
speed reducer and two chains in the 
drive for propelling the carriage; four 
individual roller chains for driving 
wheels for turning the work and a 
double width roller chain from the 
speed reducer output shaft to the 
longitudinal lineshaft from which the 
four individual drives to the wheels 
for turning the work are operated. 
Obviously it is essential that the 
various drives involved in this set-up 
be accurately synchronized at all times, 
which of course is only possible by the 
means employed unless gearing were 
used, which would be noisy and more 
expensive in first cost and to maintain, 
not to mention less efficient as regards 
frictional losses. 

The modernization of a pug mill 
drive in a Colorado plant illustrates the 
advantages of up-to-date power trans- 
mission equipment very vividly. The 
old and new drives are shown in Figs. 
2 and 3 respectively. As will be seen 
the old drive consisted of unprotected 
gears which were noisy and set up 
annoying vibrations. As gears were 
unprotected the wear from the dust 
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Fig. 4 (Above, left). Roller chain drives 
from power line shaft to rubber mills. Drives 
operate in oil-retaining casings 
Fig. 5 (Above, right). 600 hp roller chain 
driving one 84-in. = three 60-in. rubber 


mills 
Fig. 6 (Right). Drive for glass drawing 
machine, including roller chain, herringbone 
speed reducer, cut tooth bevel gears and 
flexible coupling 


and grit to which they were exposed 
was excessive and the lubrication 
expensive. As a 35 hp motor is in- 
volved with a belt and spur gear drive, 
it can readily be understood that the 
frictional losses were considerable. 

The new pug mill drive comprises 
a double reduction herringbone-gear 
speed reducer, a flexible type roller 
chain coupling and an encased roller 
chain to the pug mill drive shaft. 
This new drive is entirely enclosed and 
runs in oil. It is neat, compact, is 
easy and economical to maintain and 
safe. The operator has better access 
to the mill as considerable floor space 
is saved and there is no more vibration. 

The chain drive with the casing re- 
moved, shown in Fig. 3 is a closed 
joint malleable iron pintle chain which 
operates the disc feeder to the mill, 
and replaces a less efficient drive at 
this point.’ 

Another instance of modernizing 
drives by means of roller chains is 
shown in Fig. 4. Here several rubber 
mills are driven from a common line- 
shaft. The old method of driving 
these rubber mills from the lineshaft 
was by means of spur gearing, result- 
ing in very objectionable vibrations 
and excessive noise. The modernized 
drives consist of five 100 hp and two 
40 hp double width roller chains which 
operate the same five 60 in. and two 
26 in. rubber mills, respectively. These 
chain drives run in oil-retaining cas- 
ings. They have eliminated the 
vibrations and operate so quietly that 
they cannot be heard unless. the 
ear is placed close to the casing. In 
making this change-over a minimum 
disturbance of existing equipment was 
called for, greatly facilitated by the 
fact that the center distances may be 
whatever is convenient under the cir- 





cumstances. Fig. 5 shows a 600 hp 
quintuple width roller chain from the 
motor to the lineshaft from which -an 
84 in. and three 60 in. rubber mills are 
driven in the same plant. 

Fig. 6 shows a drive of small hp 
which is interesting because of the 
excessive heat in which it must oper- 
ate. The view is of a glass machine 
whose rolls are driven by a 1% hp 
variable speed motor. The drive 
shown consists of a roller chain flexible 
coupling between the motor and:a 
double ~ reduction herringbone-gear 
speed reducer and from the latter to 
the vertical shaft on the glass machine 
there is a roller chain drive with a 3.125 
to 1 ratio. Cut-tooth spur and bevel 
gears drive the individual rolls of the 
glass machine. . It is of course essential 
that all of these drives operate in 
synchronism and that there be no slip. 
They must also operate continuously 
which means that -wear must be re- 
duced to a minimum. Finally the 
temperature in the vicinity of this 
machine ranges between 150 and 200 
F. Ventilation is not possible because 
of the fact that it would crack the 
sheet of glass. 

These days it is particularly im- 
portant to get all possible service out 
of chain drives as with all other items 
of industrial equipment. Adequate 
care and maintenance will also result in 
a minimum of service interruptions and 
interferences with production sched- 
ules, as well as longer life. A point 

























to bear in mind in this connection is 
that practically all machinery is oper- 
ating several times as many hours per 
day and week as formerly, which 
means faster wear, of course. By fol- 
lowing five simple rules for the main- 
tenance of the chains the results will 
be found very much worthwhile. 


The first rule is to see to it that 
the sprockets are properly aligned in 
order to avoid side pull and the cor- 
responding excessive wear of both 
chain and sprocket on one side. 
Chains should be run with somewhat 
more slack than belts as too much ten- 
sion causes unnecessary wear of the 
chain and undue friction on the bear- 
ings. However too much slack is 
likely to permit the chain to jump the 
sprockets or ride the teeth and break. 
Third, when the chain does not run in 
oil it should be lubricated with good 
light cylinder oil applied to the joints 
with a paint brush on the upper, or 
open, side. With closed joint chains 
the oil should be applied to the upper 
side of the lower run. Fourth, a 
chain not running in oil should be 
cleaned regularly by taking it off and 
dipping in kerosene. It should then 
be dried and oiled as already explained. 
Fifth, it is important to make sure 
that the sprocket teeth“are not worn 
to an extent to injure the chain. Cast 
teeth which are worn may be improved 
by grinding the teeth, but if the teeth 
are badly worn the sprocket should be 
replaced with a new one. 





‘November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 93 
































How Would You Do It? 


PROBLEM 30. THE PROBLEM OF THE HIGH PRESSURE STILLS 


Wuatever doubts Our Hero may 
have had in regard to his “still” 
problem before we _ presented his 
question in the September issue, he still 
(no pun intended) is little better off, 
now, that the answers have come in. 
This is not the fault of those who were 
good enough to try to answer his ques- 
tion for him; it is due to the fact that 
this is one of those problems which per- 
mits of several solutions, the best one 
depending upon factors which only Our 
Hero can apply. In other words, despite 
the fact that Our Hero, no doubt, tried 
to give all the information necessary to 
solve the problem, there were a lot of 
things left unsaid. For example, in 
the statement of the problem, the turbine 
was shown with an extraction point at 
20 lb pressure. This was clear enough, 
and, offhand, it might be assumed that 
this information was enough to work 
with but one of the first questions that 
comes up in an attempt to solve this 
problem is whether there are any other 
extraction points on the turbine. If 
there is an extraction point say at 75 
or 80 lb, it is obvious that this point 
could possibly be made to serve the new 
battery of stills. Another thing regard- 
ing which more data should have been 
given is the size of the reducing valve, 
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Two of the suggestions made by 


Fig. |. 
Jesse L. Erisman 


that is, its capacity. Supposing the set- 
ting can be changed so that it will reduce 
250 Ib to 75 lb, will it have enough 
capacity to supply the steam required by 
both sets of stills? These are only some 
of the questions that were asked by 
those who submitted answers to the 
problem. 

All of which strengthens our belief, 
which we have held for some time, that 
Our Hero is somewhat of a dope; other- 
wise, why would he submit screwy prob- 
lems like this? Our distinguished or 
more correctly, our extinguished, Board 
of Judges, exhibited little interest in the 
problem, as such. They did seem to be 
interested in the stills, however. The 
chief justice, it appears is somewhat of 
a connoisseur when it comes to stills 
and he spent much of the time during 
the deliberations, regaling his colleagues 
with accounts of the merits of a par- 
ticular corn mash formula. With liquor 
becoming more difficult to get every day, 
he (the chief justice) felt that it would 
be a good idea to acquire the new stills 
and thus relieve Our Hero of all his 
troubles. In the end, however, they did 
take enough time off to glance over the 
solutions that had been submitted and 
without much fuss or ado, they awarded 
the prizes. The final disposition of the 
stills continues to intrigue them, how- 
ever. 

While there was some difference of 
opinion in regard to the merits of differ- 
ent schemes for solving this problem, 
most of the solutions submitted were 
similar. They involved either a change 
in the extraction pressure or changing 
the setting of the reducing valve, or both. 
In this case the steam line to the factory 
building would be operated at 75 Ib in- 
stead of 20 lb and there would be another 
reducing valve installed in the factory 
building to reduce the 75 Ib pressure to 
20 Ib for use on the old battery of stills. 

The use of a superheater to heat the 
steam to the temperature demanded by 
the new stills was not given very much 
consideration, indeed it was discouraged, 
and rightly so because, as was pointed 
out, the superheat would not make use 
of the latent heat of the steam. How- 
ever, as Captain Chadwick, who won the 


third prize award, points out, the in- 
stallation of a superheater in the boiler 
would help materially because in this 
way the efficiency of both boiler and 
turbine would be' improved. 


Strangely enough, in all the letters 
received, only two considered the use of 
a steam booster pump or similar device. 
A steam compresssor installed in the 
factory near the high pressure stills 
would take the 20 lb steam and compress 
it to 75 or 80 lb and at the same time 
raise the temperature of the steam to 
higher than the 340 deg called for by 
the stills. The only drawback to this 
arrangement is the notoriously low effi- 
ciency of the steam compressor but in 
emergency times such as these this might 
not restrict its use. It will be noted that 
Jesse Erisman who received first prize 
suggests this use of a steam compressor. 


C. G. Clark, the second prize winner, 
suggests what he calls a “thermo-com- 
pressor” to do essentially the same thing. 
A thermo-compresssor is an ejector. By 
installing it in the 20 lb line it would 
compress a part of the 20 Ib steam to 
the required pressure of 75 lb. Again, 
like the steam compressor its efficiency 
is rather low but the fact that it can be 
used for this purpose is interesting. 


The prize-winning solutions are listed 
below. First prize was given to Mr. 
Erisman because of his very complete 
analysis of the problem and the sys- 
tematic way in which he presents his 
three alternative schemes. In each case, 
he presents the solution and then lists 
the advantages and disadvantages. He, 
furthermore, was one of the few to 
suggest alternate operation of the stills. 
If. the stills do not have to operate 24 hr 
a day, the 75 Ib stills could be operated 
while the 20 Ib stills were off and vice 
versa. 

FIRST PRIZE AWARD 
Jesse L. Erisman 
St. Louis, Mo. 

In problem 30, “Our Hero” will 
probably use the solution that calls for 
the materials most easily obtained, so I 
offer several suggestions. 


SuccEsTIoNn No. 1 


The new stills call for a 340 F tem- 
perature. At 75 psi the steam would 
have to be superheated about 20 deg to 
satisfy this requirement, since the sat- 
urated temperature at this pressure is 
approximately 320 F. Assuming the 250 
Ib steam to be dry saturated, the above 
requirements could be obtained most 
easily either by changing the present 
250/20 Ib reducing valve setting to.250/75 
Ib or using another 250/75 lb reducing 
valve in its place, since the present valve 
is probably too small to handle the addi- 
tional load. Anyway, its capacity would 
be further reduced by operating at the 
lower pressure differential. The extrac- 
tion line could be disconnected. 

In expanding by throttling from 250 
psi, dry saturated, to 75 psi, the final 
temperature would be approximately 
348 F, since the total heat remains prac- 
tically the same. This degree of super- 
heat, ‘of course, is equal to the total 
heat at 250 psi, minus the latent heat at 
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75 psi saturated, divided by the specific 
heat of superheated steam at 75 psi. 
The advantages of this suggestion are: 
A. Low first cost. 

B. A minimum of critical materials. 

C. Inasmuch as the old stills require 
steam partly from reducing valve, then 
the increased demand would probably 
have to come from a reducing valve 
anyway. 

D. The higher pressure would increase 
the capacity of the 600 ft line and also 
the capacity of the old stills, if they can 
be operated at 75 psi. 

The disadvantages of the above are: 
A. A new use might have to be found 
for the extraction, since not to use it 
might affect the power of the turbine, 
due to insufficient condenser capacity. 
B. 75 psi might be too high for the old 
stills, thereby necessitating another re- 
ducing valve in factory building to oper- 
ate at 75/20 Ib. 

C. Higher temperature on old stills 
might cause faulty operation due to local 
hot spots in the first part of the heating 


coil, 
‘SuGcesTIon No. 2 


It is not stated in the problem as to 
whether the new and old stills are to be 
operated simultaneously, or not. If the 
manufacturing process is such that they 
will not be operated simultaneously, then 
the 600 ft line could be used for first 
the one pressure and then the other. 
This would require a 250/75 lb reducing 
valve for the new stills. 

The advantages of this suggestion 
are: 

A. The specifications of both stills are 
satisfied. 

B. When using old stills the 20 psi ex- 
traction could be used. 

The principle disadvantage would be 
the inconvenience of changing over 
valves in the power plant when changing 
from one operation to the other. And 
the extraction could not be used when 
operating the new still. 

Succestion No. 3 

If the 75 Ib pressure called for is not 
necessary for sufficient velocity through 
the heating coils, then the new stills 
might operate at 20 psi if superheated 
to 340 F. If this were true, then Our 
Hero could use his separately fired su- 
perheater. However, with the attendant 
problems of the superheater, I believe 
another 600 ft line could just as easily 
be installed. Since such low pressures 
are carried, second hand pipe could be 
used. 

Our Hero’s problem could also be 
solved by using a compressor to raise 
the 20 Ib steam to 75 psi. This would 
also superheat the steam to a temperature 
probably 75 deg higher than the 340 deg 
called for, since the heat of compression 
would have to be added. However, un- 
less a compressor was on hand another 
line, even in this case, would probably 
be easier to obtain and more economical. 


SECOND PRIZE — 


le a 
St. John, N. B., Canada 
Under existing conditions the best 
solution to the type of problem con- 
fronting Our Hero is usually the one 











Problem 31 
TROUBLE WITH THE PARALLEL OPERATION 
OF D-C GENERATORS 
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As many of you who read these columns probably have suspected 
for a long time, what Our Hero knows about electrical matters, 
could be written on a postage stamp or something smaller. Imagine 

utting a direct-current problem up to us in these days of electronics! 
Fisdineen. we told him you fellows would tell him what to do, so here 
is an account of his latest headache. 

For a number of years he has been operating two, 300-kw, 250-v, 
compound-wound, d-c generators in parallel without any trouble what- 
ever. Recently, he had added another unit, a used 150-kw unit of 
similar design and engine driven like the others. Since this new unit 
has been installed, however, he has been having considerable trouble 
with sparking at the brushes, not only of the new machine but also of 
the old units. Quite obviously, this sparking is due to unequal loading 
because any one of the generators will carry full load and more when 
operating alone. It is only when the small unit is run in parallel with 
the others that the trouble starts. The machines are connected as 
shown with equalizer bus but, in this case, the equalizer does not help 
very much. So, Our Hero wants to know what he should do about it. 

hat do you think is the trouble and how would you go about 
locating and curing it? What suggestions can you make? Sure, it is 
a simple problem, but what of it? We will award a $25.00 war bond 
for the best solution and prizes of $10.00 and $5.00 respectively for 
the second and third best solutions. Here's a swell chance to pick up 
some easy money. 

Send us your comments in a letter of not over 1000 words by 
November 30. Entries should be marked Problem 31 and should be 
addressed to the Contest Editor, Technical Publishing Co., 53 West 
Jackson Blvd., Chicago 4, Ill. 













































involving the least amount of material 
and labor. Such a solution may not be 
the most desirable or ‘economical but in 
many instances the operating engineer 
has no choice if he is to keep his plant 
in operation. 








It is assumed that both the new and 
old stills are heated by closed systems. 
If this is so a separately fired superheat- 
er would not be satisfactory for the new 
stills since in the presence of condensate 
the temperature would be the saturation 
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Fig. 3. Jack Pitts suggests abandoning the 
use of extraction steam and running the 
600 ft line at 75 Ib 


temperature for the pressure and super- 
heated steam would not persist far be- 
yond the inlet nozzle. 

The accompanying sketch (Fig. 2) 
illustrates the proposed solution to the 
problem. The existing reducing valve is 
adjusted to such a pressure as to give 
75 psi at the new stills. This may in- 
volve some new parts for the valve de- 
pending on the type. The exact pressure 
at the reducing valve will depend on the 
piping details and the maximum rate of 
steam flow. It should be enough higher 
than 75 psi at the stills to allow for some 
regulation. If the reducing valve can be 
adjusted from 75 to 100 psi the best 
point can be readily determined in the 
field. 

If there is an extraction point on the 
turbine at 85 to 90 psi it can be connected 
in place of the present 20 psi line as 
indicated. A new reducing valve will 
have to be provided at the old stills suit- 
able for passing the required volume of 
steam at 75 to 20 psi. If close control 
of the old still temperature is not essen- 
tial manually operated valves may be 
good enough provided that the heating 
systems are safe for the extreme pres- 
sure possible of 75 psi. Valves at the 
new still steam inlet can be manually 
operated or automatic as required. This 
will depend on the regulation desired, 
the size of steam piping, and the varia- 
tions in steam demand. 


Since it is probable that both old and 
new stills are fitted with steam traps 
some increase in economy can be ob- 
tained by flashing the 75 psi condensate 
in a small chamber allowing the steam 
to pass to the 20 psi steam system and 
the low pressure condensate to then dis- 
charge to the hot well or other process 
use. The value of the steam thus ob- 
tained will offset to some extent the loss 
of the turbine extraction connection if 
this is the case. The flash chamber can 
be purchased from one of several manu- 
facturers or can be readily made from 
steel plate or pipe. An old air receiver 
if refitted with an internal pipe can be 
utilized in the manner indicated in the 
sketch if it will stand 20 psi steam pres- 
sure. A high level alarm should be fitted 
to the flash chamber to give a signal of 
dangerous water levels. 


A great many other solutions are 





























possible but to supply such a small quan- . 


tity of steam as 1000 lb per hr does not 
warrant a large capital expenditure if 
materials are procurable. If other tur- 
bine extraction points are not, or cannot 
be installed a thermo-compressor could 
be used to take 250 psi steam and 20 psi 
turbine extraction steam and discharge 
at 75 to 100 psi as required. The best 


method can only be determined when 
all factors such as total annual cost can 
be evaluated from complete data. The 
method proposed uses the least possible 
amount of new equipment. 
THIRD PRIZE AWARD 
Captain George R. Chadwick 

Fairfield, Ohio 

Based upon the meager facts given 
with the problem and in view of the 
difficulty of obtaining labor and material 
under present conditions, your hero can 
best solve his problem as follows: 

Tap the extraction turbine at a higher 
pressure stage. This would be at a 
point where the pressure would be 
enough above 75 psi to take care of the 
pressure drop through the 600 ft line 
and since the steam flow to the old stills 
is not given, it is impossible to compute 
it. 

The point of extraction at which to 
obtain the desired pressure could be ob- 
tained from the manufacturer of the tur- 
bine or determined experimentally by 
tapping at different points and installing 
pressure gages. 

After this was done, all that would 
be necessary would be to change the 
setting of the pressure reducing valve 
and make the necessary piping connec- 
tions. In the event that this higher 
pressure steam is too high, either as 
regards pressure or temperature for the 
old stills, a pressure reducing valve could 
be installed or steam could be taken from 
the new stills at a point where the pres- 
sure has been reduced to the desired 20 
psi. However, this would not allow 
Our Hero to use the old stills unless 
the new ones were being used too. Then 
again, if we knew the relative amounts 
of heat required between the new stills 
and the old stills, it might be possible 
to install a superheater and run the 
steam through the new stills first which 
would use the heat of superheat and then 
pass the steam through the old stills. 
It is not likely, however, that this would 
work because the heat (Btu) require- 
ments of the old stills would have to be 
approximately ten times as high as the 
new stills, assuming about 200 deg of 
superheat. It is for this reason that 
simply superheating the steam to obtain 
the desired temperature would not work. 
It would require much more steam since 
only the heat available at the higher 
temperature would be the heat of super- 
heat which is only about 0.5 Btu per 
Ib per deg or 100 Btu for 200 deg of 
superheat. This compares with a latent 
heat of about 960 Btu given off if the 
steam condenses. To be exact, if we 
superheat the 20 psi 270 F steam to 340 
deg, we would increase the total heat 
from 1166.7 to only 1216, or only 50 
Btu per Ib. 

However, if the material were avail- 
able, Our Hero could improve operating 
conditions materially by installing a su- 
perheater in the boiler. Both boiler and 
turbine efficiency would be improved and 
the investment would be worthwhile, 
especially since there is an additional 
load being added to the boiler. 

Comment on Other Solutions 
It is evident from the suggestions 


made in the letters presented above that 
Our Hero will still have to do some 
close figuring himself. He alone knows 


‘all the facts and must decide for him- 


self, which is the most desirable course 
to follow. 

Other letters submitted, gave him 
essentially the same advice as that con- 
tained in the suggestions above. Jack 
Pitts of Bloomingdale, Calif., advised 
merely closing off the extraction line 
from the turbine and raising the pressure 
in the 600 ft line by changing the reduc- 
ing valve setting and then adding an- 
other reducing valve at the factory as 
shown in Fig. 3. Also, he says, “If the 
new high pressure stills are of the type 
that permit bleeding steam at 20 Ib pres- 
sure, then add a new line from the new 
stills to the old stills to the old 20 Ib 
header to make up any deficiency in the 
bleeder line.” 

L. N. Siler’s solution included sug- 
gestions similar to those already pre- 
sented but also made another one. Quot- 
ing from his letter, “In the event that 
Our Hero cannot extract steam from his 
turbine at a higher pressure, ie., 75 Ib 
or better, abandon the extraction of 
steam entirely and take steam to the 
factory at 250 lb. At this pressure 
there would be less line loss. Reduce 
the pressure to 75 Ib at the factory end 
of the 600-ft line for the 75 lb stills and 
purchase a new reducing valve for the 
75 to 20 lb service.” 

Julian P. Calvert who is a frequent 
contributor to this department was brief 
but very much to the point in his com- 
ments on the problem. “The best meth- 
od,” he says, “for putting into immediate 
service both batteries of stills and to 
operate them simultaneously on the exist- 
ing steam piping system is to eliminate 
the 20 psi bleed line from the turbine. 
Change the setting of the present reduc- 
ing valve in the power plant to reduce the 
250 Ib steam to 75 Ib. Note the follow- 
ing installations in the factory building. 
On the supply line to old (20 psi) stills 
install a reducing valve to reduce the 75 
psi steam pressure to 20 psi. On the 
supply line to the new (75 psi) stills 
install a desuperheater to reduce the 
steam temperature to the required 340 F.” 


Production of 100,000,000 
Volt X-rays 


THE ResearcH LaporaTory of the 
General Electric Company at Schenec- 
tady, N. Y., announced recently that 
they succeeded recently in producing 
100,000,000 volt x-rays for the first time 
in history. This so far surpasses any- 
thing of this kind that has ever been done 
before that it constitutes an achievement 
of the highest order and of the greatest 
importance, 

These x-rays were obtained from the 
large induction electron accelerator re- 
cently completed. The characteristics of 
this new type of radiation will be pub- 
lished as fast as they can be determined 
but. the first few observations show that 
these characteristics differ radically from 
those’ with which physicists are now 
familiar. 
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witt NALCO 


means providing the right treatment for correcting 


/ faults in water required for boiler feed, cooling or pro- 


cess. It is easier and cheaper to render water harmless 
by proper chemical treatment than it is to clean out 
scale by mechanical means or to replace critical power 
equipment. The world’s finest water treatment labora- 


tories are ready to work for you. Call a Nalco man today. 


Photo in Nalco Laboratories, Chicago 
the complete 


water treating service 
NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place * Chicago 38, Illinois 


Conadian inquiries should be addressed to Aluminate Chemicals, Ltd., 555 Eastern Avenue, Goronto, Ontario 
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LETTERS ano COMMENTS 


To Bill From Bill 
About Bill— 


In ANSWER to Bill Heiweg about the 
question on whether he should renew his 
subscription to Power PLANT ENGINEER- 
ING, I can’t see where the paper has any- 
thing to do with your position in life. 
I can understand how you feel and can’t 
blame you for the feeling but the love of 
operation of equipment in power plants 
will always stay with you because if 
you didn’t have the love for these things, 
why did you study for them? No, it 
isn’t that you will lose the love for this 
equipment, B. H., but it is the manage- 
ment that you have lost all your respect 
for and the only thing you can blame 
it on is the trade of engineering. 

I would like to mention the case of a 
particular friend of mine. He is an A-1 
all around machinist, can handle power 
plant equipment with some of the best 
and has done plenty of studying a certain 
amount of time every day. Still, when 
a certain brewery went out of business 
he went also; he was a far better man 
than the chief when the place was run- 
ning but he refused to play politics with 
any party for a better job. But the 
job he now has is his first love, Machin- 
ist, and he is an instructor in one of the 
eastern vocational schools. He has told 
me from time to time he still visits 
power plants and he’s over the 50 yr 
mark. He was one of the very first 
engineers to assist me in making ac- 
quaintances with other fellow engineers 
and to join the NAPE where I have 
spent and continue to spend many a 
happy and educational hour. Although 
some drift away for a time to work 
in the ship yards, defense plants, or go 
out on the road or back to the sea in 
ships, many return to the responsibility, 
grease and soot of the power plant to 
teach some of the new fellows right 
from wrong and why, just as B.. H. 
probably has done many times in years 
past. : 

I don’t believe B. H. meant to say, “to 
earn more, complain more.” Bill was 
hot under the collar probably from tak- 
ing such a kicking on the particular job 
he mentioned. 

Bill’s reference to the boss’ failure 
to mention a job well done is an experi- 
ence most of us are familiar with but 
we cannot be too thin skinned about it. 
When we were hired, we accepted for a 
certain salary to do so many hours of 
work and this work to be the best. of 
our ability, so all taken into considera- 
tion, it’s an exchange for a Steady posi- 
tion, steady income and for the work 
we like best to do. 

I’ve felt often the same as Bill has, 
and when I get that feeling I look 
around for something better, but every 
job has its fault and for me, I’m in the 
game that’s in my blood. If Bill Heiwig 
will read the article by Bill Green in 


the July issue he will probably recall his 
first day in the boiler and engine room 
of ‘his first power plant job. 

What I can gather from Bill Hei- 
wig’s article is that now there is so much 
money around and men so scarce that 
inexperienced men are making big money, 
and Bill knows they don’t have or ever 
will have the ability to handle even a 
small power plant properly. It gets 
under any good engineer’s skin to see 
some of these palookas getting so much 
money for so little ability. 

But Bill must think of some of the 
good young engineers who are in the 
Armed Forces, not getting the money, 
nor time off when they want it, and the 
distant places in which they are sta- 
tioned and the fact while in the service 
there is no 40 hr week with time and 
half for overtime. So let’s put up with 
whatever help we have and hope for 
better luck and Victory, instead of finan- 
cial gain. Without Victory, financial 
gain will be- worthless. 

Let’s put our shoulder to the wheel, 
smile and get this war over, for the sake 
of fellows like Pvt. Bill Green whose 
Dad would give every dollar he could 
get hold of if it would end this war 
and bring his son back safe. 

Holding a Chief Engineer’s license in 
a large industrial power plant was enough 
but to have held it for 23 years is quite 
an accomplishment, and I wish Bill Hei- 
wig lots of luck and hope before long 
to hear that he is back in power plant 
work with a better job and with better 
management. 
Philadelphia, Pa. 


Grossly Inefficient, 
Says He 


In your September issue Mr. Harold 
'S. Sykes expressed considerable doubt 
concerning a statement that his air- 
operated pump -was grossly inefficient 


Wiiitam T. MULLEN 


.compared with one operated by an elec- 


tric motor, and cited the almost universal 
use of air-operated auto lifts in refuta- 
tion of such a statement. 

Mr. Sykes may be interested to know 


that it can easily be shown that an air-. 


operated lift is grossly inefficient com- 
pared with one operated by an electric 
motor. ; 

The ordinary auto lift has a plunger 
about 10.5 in. in diameter with an area of 
86.6 sq in., and a stfoke of 4 ft, 6 in., giv- 
ing a displacement of 2.71 cu ft. If the 
air-pressure in the cylinder of: the lift 
reaches 150 Ib per sq in. the air required 
is 29.8 cu ft of free air. The ordinary 
¥% hp air compressor would require about 
10 minutes to replace this amount of 
free air. 

The actual power required to raise a 
3000-Ib car plus a lift platform or super- 
structure weighing approximately 1400 Ib 
to a height of 4 ft, 6 in. in one minute 
would be 1.00 hp, assuming an overall 


mechanical efficiency of 60 per cent. A 
3%4-hp motor would accomplish the same 
task in 1.33 minutes. 

Thus the -relative efficiencies of the 
air-operated and motor-operated lifts are 
in the ratio of 1.33 to 10 of 1 to 7.5 
under these conditions, although in actual 
use this ratio is subject to considerable 
variation. ; 

This condition is widely recognized 
and many manufacturers have put on the 
market electrically operated lifts, some 
being purely mechanical and others being 
operated hydraulically by means of 
motor-driven pumps. 

The relative inefficiency of the air- 
operated device cannot be denied, but in 
most cases other factors than efficiency 
must be given consideration, and may be 
controlling. Thus, where air-pressure is 
already available, the air-operated device 
usually can be installed for far less cost 
than the complete electrically ‘operated 
device, and if the usage is relatively in- 
frequent the saving in power is so small 
as to be more than offset by the increased 
investment. The fact that compressed 
air also povides a means for storing 
power is often a factor; for example, in 
the case cited the air-operated lift would 
raise a car in about 20 seconds, utilizing 
the air stored in the receiver, whereas a 
lift operated by a motor of the same size 
as that assumed for the compressor, viz., 
¥%-hp, would require about 1.33 min or 
80 seconds. 

Where the application is suitable, the 
use of compressed air can always be 
justified in spite of its low efficiency, be- 
cause of its other advantages. 

Upper Darby, Pa. Harry R. Tear 


Charging Through 
Compressors 


SOME TIME AGO, in an issue of 
Power PLant ENGINEERING, O. W. 
Malarkey, quite properly, pointed out the 
danger of charging refrigeration systems 
through compressors. What he says 
about this practice is perfectly true, yet 
we do it right along. 

In our return lines is a big receiver. 
The compressor suction is taken off the 
top. It has a gage glass on it and is 
amply large. Our charging line is quite 
a long distance from this receiver and 
it is for that reason that we get away 
with the practice that Mr. Malarkey con- 
demns. As we only dump in one drum 
at a time and we do this not very often 
we are quite safe. If we were to charge 
at a point close to the big valve it would 
take a long time to pump back and with 
sharp freezers this is important. In our 
brine cooler we keep the shell well filled 
and boil it off by regulation of the return 
line shut off valve to suit the brine tem- 
perature. This may sound goofy but I 
would like to see any one run this par- 
ticular plant any other way and get re- 
sults. 


Rosert BAKER 
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between the various 300 Ib. S.P. “Renewo” Valves. 











Here’s how Interchangeability 

Speeds Maintenance...... 
All parts of the valves above (except bodies and bonnet rings) 
fit each other perfectly. If, for example, you need a stem, disc 


or seat ring for the “Renewo”, you can use the corresponding 
part of the “Ferrenewo”—it is exactly the same. This means 


fewer parts to be carried, speedier repairs and greater ease in 
‘e-— them. This flexible interchangeability likewise =— 

















150 Ib, .P. Iron Body 
“FERRENEWO" 
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Never has proper valve maintenance been 
so essential as now. With the scarcity of 
new valves, it is all-important to take the 
best of care of those you have in service. 
The necessity for uninterrupted operation 
demands no less. 


With regular checking and inspection of 
this vital equipment and prompt servicing 
when necessary, valve life can be lengthened 
materially. It may save costly repairs later, 
and the possible shut-down of equipment. 












The simplicity of design of Lunkenheimer 
“Ferrenewo” — “Renewo” Valves, with in- 
terchangeable parts, makes them easy to 
keep in good operating condition—easy to 
maintain. It means speedier repairs with 
minimum expenditure for maintenance. 


Use the complete facilities of Lunkenheimer distributors. 


ESTABLISHED 1862 
—w QUALITY’ 
CINCINNATI 14, OHIO. U.S.A. 
NEW YORK CHICAGO 
BOSTON PHILADELPHIA 
EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 13... Y. 


“BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S.P.; 


SBOILER MOUNTINGS, LUBRICATING DEVICES, 
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Question No. 240 
Comments Wanted on 


This Oil-to-Stoker 


Conversion 


WE ARE CONVERTING a 600-hp, box- 
header type longitudinal drum boiler, for- 
merly fired with oil, to stoker firing as 
shown in the accompanying sketch. The 
boiler, rated at 600 bhp, has two longi- 
tudinal drums and 345 tubes, each 31/ in. 
by 18 ft. The stoker is a twin retort 
underfeed unit, with steam-driven rams— 
actually two single-retort underfeed sto- 
kers placed side by side. The boiler is 
one of a battery. 

Because there is practically no room at 
the rear of the boiler, it is proposed to 
install a new motor-driven forced draft 
fan behind the bridge wall, as shown. 
The boiler is not expected to operate at 
more than 80 or 90 per cent of rating. 

I do not think this proposed fan in- 
stallation is sound engineering, because of 
the heating of the fan motor and other 
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factors. I would like to submit the whole 
problem to Power PLANT ENGINEERING’S 
readers for discussion. 

The boiler has the conventional water 
legs and hollow staybolts as shown. Hori- 
zontal baffles are installed on top of the 
5th row of tubes and on top of the top 
row. Soot is blown off the tubes through 
the hollow staybolts and is also steam- 
lanced through the same tube openings 
through which the 5th row baffles are 
replaced. 

The horizontal baffles must be left as 
they are, for the boiler is one of a battery. 
It would be difficult, if not impossible, to 
install soot blowers if vertical baffles were 


used. 
Fall River, Mass. R. W. 


Answer No. 225 


How Big Should a Blowoff 
Tank Be? 


Wuen A. W. C., in the May issue, 
asked the above question, we referred 
him to two published statements on it. 
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Cross-section of R.W.'s 600-hp, longitudinal drum boiler, as converted from oil to stoker- 
firing, showing proposed location of new a draft fan because of lack of space at rear 
of boiler : 


Here is a comment by George Holman. 
Size Depends on Conditions 

I wisH especially to call in question 
the use of the specified ratio (24 to 1) 
between the volume of the boilers and the 
volume of the tank. While if may serve 
as a rule of thumb against which to 
check more accurate figures, its outright 
use in the selection of a blowdown tank 
seems antiquated. Certainly it is imprac- 
tical, if used without regard to other 
factors. 

Type of boiler, boiler pressure, load, 
frequency of blowdown, duration of 
blowdown and the foaming or scale- 
forming characteristics of the water must 
be considered. Looked at from the view- 
point of the operator, the blowdown tank 
should be chosen primarily to fit the con- 
ditions of the plant, and only secondarily 
to fit the volume of water in the boilers 
to be simultaneously blown down. 

As an example of the influence of 
conditions on the size of the blowdown 
tank, first consider the pressure. As the 
pressure in the boiler increases the tem- 
perature of the water being blown down 
also increases, Water blown from a 
boiler at 200 psi and 388 F requires 
more cooling water than that blown 
from a boiler at 100 psi and 327 F. 
Again, this depends on whether or 
not the excess heat is allowed to flash 
as steam up a vent to atmosphere be- 
fore reaching the tank, as is commonly 
the case, or whether the end of the 
blowdown line is submerged. If flashing 
before cooling is permitted, less water 
for cooling would be. required for the 
higher pressure. A higher’ percentage of 
the blowdown would flash at the higher 
temperature and pressure than at the 
lower. 

Type of boiler is important, as con- 
ditions about the plant are-derived from 
it. In efficiently-operated plants, the fre- 
quency of blowdown is determined by the 
time required for the impurities in the 
water to reach dangerous scale-forming 
or foaming concentrations. This is also 
a factor of the load, quantity of water 
in the boiler and the initial quantity of 
impurities, 

Since a fire-tube boiler contains three 
to five times as much water as a water- 
tube boiler of equal evaporating capacity, 
blowdown of the latter should be more 
frequent and of shorter duration. Of 
course, this affects the size of the blow- 
down tank needed. Because of the more 
infrequent and longer duration of blow- 
down of a fire-tube boiler, the tank for 
a boiler of this type should have at least 
three times the capacity of a tank for a 
water-tube boiler, other things being equal. 

While impurities in water are the 
direct reason for blowdown, they are fac- 
tors in the choice of a blowdown tank 
only in an indirect and sometimes sur- 
prising way. A boiler using feedwater 
containing 10 ppm scale-forming minerals 
may require as large a blowdown tank as 
one using water of 1000 ppm. But should 
either water contain substances which 
would require frequent blowdown of 
small quantities at a time, a much smaller 
blowdown tank would suffice. Where the 
chief impurity in feedwater. is organic, 
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Easity CLEANED 


Keep dirt, scale and foreign matter 
away from the delicately adjusted work- 
ing parts of traps, pumps, pressure regu- 
lators, air motors and valves with Edward 
forged steel strainers. 

For steam, oil or vapor service up to 
600 lb at 850 F or for hydraulic service 
up to 1440 lb at 100 F, Edward strainers 
may be installed in either horizontal or 
vertical lines. 

Extremely easy to clean, Edward strain- 
ers may be blown out simply by removing 
the drain plug, or they may be disas- 
sembled quickly with ordinary tools to 
remove and clean the Monel strainer 
screen. Functionally designed, they have 
few working parts. 


| Forged steel body with streamlined internal 
body contours for free flow and minimum 
pressure drop. 
2 Rustproof Monel metal perforated screen to 
withstand severe abrasive service, carefully 
fitted to prevent leakage of foreign matter around 
or under screen. 
3 Steel union ring and bonnet make tight con- 
nection with body and hold screen firmly in 
place. Drain plug easily removed to clean out 
accumulated matter. Built in 14 in. to 2 in. sizes 
with screwed or socket ends. Write for Edward 
BETTER VALVES Catalog No. 101. 


THE EDWARD VALVE & MFG. CO., INC. 
220 W. 144th STREET @ — EAST CHICAGO, IND. 
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necessitating frequent use of the skimmer, 
a blowdown tank the size of a barrel may 
suffice for a comparatively large boiler. 
A fixed ratio for blowdown tank is 
like a clock that is stogped: right about 
twice every twenty-four times and wrong 
the rest of the time. 
GrorceE HoLMAN 


Answer No. 226 
Why Do Fans Act This 
Way if Discharge Is 
Obstructed? 


MAtarKeEy’s desire for a simple ex- 
planation of the behavior of propeller 
and centrifugal type fans when intake 
or discharge is closed leads me to offer 
the following. The action of the pro- 
peller type fan in slowing down when the 
discharge is obstructed seems logical 
enough and what anyone would expect, 
but the apparently strange action of a 
centrifugal fan becoming unloaded and 
speeding up under the same conditions 
is difficult to understand. 

Since it is change of load on a fan 
that affects the speed, we will find that 
on analyzing the load factors in the two 
types of fans that their action becomes 
clear and logical. 

Considering first the propeller type 
fan, where load factors are really self- 
evident, we find there are two components 
loading the fan. As the air is forced 
ahead by the screw action of the blades 
it is apparent, as shown in the sketch 
at A, we have the reaction of the posi- 
tive pressure on the discharge side of 
the fan acting against the face of the 
blades as shown by the arrow. Likewise 
there is a negative pressure drag on the 
rear of the blades on the intake side of 
the fan, also indicated by arrows. Note 
particularly that these two load com- 
ponents act on opposite sides of the 
blades, hence may act independently to 
cause loading of the fan. 
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Blackboard sketches suggested by Benson, 
showing action of propeller fan at A and 
centrifugal fan at B 

Under normal operating conditions, 
there is little difference in pressures on 
the two sides of the fan so normal load- 
ing results. However, should the intake 
of the fan be closed, the negative pres- 
sure drag increases and thus the fan 
loads up and slows down. The same 
effect is obtained by closing the dis- 
charge, since a positive pressure builds 
up and the reaction on the fan increases 
the load and the fan slows down. From 
the above it should be clear that it is 
variations in pressure that causes changes 
in the fan speed. 

On the other hand it will be found 
that changes in pressure have no effect 


upon the loading of the centrifugal type 
fan as we shall shortly see. 

Referring again to the sketch at B, 
as the air is whirled in the pockets of 
the centrifugal fan, the pressure is built 
up in the outer areas of the pockets due 
to centrifugal force. This pressure 
causes the discharge of the air from 
the fan but it has no reaction on the 
blades because it acts outwards and 
equally towards the face of one blade 
and the rear of the other as indicated by 
the arrows. It is obvious that the pres- 
sures balance out as far as their effect 
on the fan is concerned. This holds true 
for the areas of low pressure near the 
center of the fan where any negative 
pressure drag also balances out as shown 
by the arrows. 

Since pressures have no effect on 
fan loading, we must look elsewhere for 
the load factor. We find it is the work 
done in bringing a relatively still body 
of air to a high rotative speed almost 
instantly. In other words the load on 
the fan is simply one of overcoming in- 
ertia of air. Therefore, the more air the 
fan handles in given time, the more work 
it must do; conversely, if the amount 
of air handled by the fan is decreased, 
the load decreases. 

And that is all there is to the cen- 
trifugal fan speeding up when the in- 
take or discharge is closed. The fan 
simply is not passing any air and the 
fan has no work to do except to over- 
come the friction of the air in the scroll. 
Philadelphia, Pa. Tuos. W. BENSON 


Answer No. 236 


Why the Difference in pH 


in These Two Boilers? 

WHAT WOULD cause the water in two 
different boilers to vary in alkalinity and 
hardness, when they deliver steam at the 
same pressure and temperature to a com- 
mon header and take feedwater from a 
common source? asked H.E. in the 
September issue. 

One unit is a 140-hp Scotch type op- 
erated at about 270 Bhp. The other is 
a 315-hp bent-tube 3-drum unit, operated 
normally at about 350 Bhp. The Scotch 
boiler, over a given period, tends to build 
up its alkalinity from pH 9.6 to pH 11.0 
or higher, while the hardness decreases 
from 0.4 grains per gal to neutral. In the 
same period the bent-tube boiler not only 
maintains a pH of 9.8 but also decreases 
to 9.4 in a few weeks; its hardness in- 
creases from 0.4 grains per gal to 3 
grains or more. 

Each: boiler receives the same feed- 
water from the same feed pumps and 
heater and in the same proportion of re- 
turn condensate to soft makeup. By 
close control and individual treatment, of 
different composition for each boiler, the 
pH in both boilers is kept at pH 11.0, 
says H.E., but this does not explain to 
him their dissimilar tendencies. 

Stransky Analyzes the Possible 
Chemical Reactions 

Not KNow1nG the type of raw feed- 
water, softening, and conditioning treat- 
ment, boiler pressure or temperature a 
definite answer to this question is more 
or less impossible. However, here is a 


possible cause of the rise in the pH on 
the Scotch type boiler with a decrease 
in hardness. ~ 

In the Scotch type boiler, because of 
operating. at approximately 200 per cent 
rated capacity, it is possible that local- 
ized high temperatures or superheat con- 
ditions are obtained on the water side 
of the tubes in the pass nearest the fire. 
Assuming this to be true, we now must 
analyze the boiler water for dissolved 
solids which could by decomposition or 
reaction raise the pH of the boiler water. 
The main one that comes to mind is 
sodium carbonate which, when subjected 
to high pressure and temperature, hydro- 
lizes according to the following reaction: 


Naz COs + H2O — 2Na OH + COz2 


The formation of the sodium hydroxide 
raises the pH. The carbon dioxide 
stays in the gaseous state and tends to 
promote corrosion in the prime mover, 
condenser, low-pressure lines, etc. The 
existence of sodium carbonate in the 
treated feedwater can be explained as 
arising from several causes such as 
treatment of carbonate and/or bicar- 
bonate water with sodium zeolite, ex- 
cess from soda treatment, or from direct 
addition of soda to maintain a given 
carbonate-sulphate ratio to prevent em- 
brittlement. 

The hydrolyzing of the sodium car- 
bonate also shows a decrease in hardness, 
using standard soap solution, if the rise 
in pH is not taken into account. This 
can. be explained by the fact that the 
standard soap solution end point is ob- 
tained at a relatively high pH. There- 
fore, standard soap solution will not be 
required to raise the pH in addition to 
precipitating the calcium and magnesium 
in the sample. 

In the bent-tube, three-drum, water 
tube boiler the lowering in pH may be 
attributed to one or a combination of 
the following reactions: 


Mg Cle + 2H20 — Mg(OH)e2 + 2HCI 


2 NaCl + Mg SO4 + 2H20-»Mg(OH)>2 
+ NaeSO4 + 2HC1 


2 NaCl + Mg COs + 2H20-»Mg(OH)>2 
+ Naz COg + 2HC1 


The magnesium hydroxide in each case 
forms a flocculent precipitate. The hy- 
drochloric acid cannot exist as an acid 
in a basic water (pH above 7). One or 
a combination of the following reactions 
can then take place: 


HCl + NaOH -> NaCl + H20 


2HC1 + Naz COzg — 2NaCl 
+ H20 + COz 


2HCI + Fe —> FeCl + He 


Fe Cle + Mg(OH)e2 —> Fe(OH)e 
+ MgCle 


or Fe Cle + 2NaOH —> Fe(OH)2 
+ 2NaCl 


The neutralizing of some of the alkali 
in the water by the hydrochloric acid 
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Coming S00n from Crane / 
2 New Training Aids for Piping Men 








HOW 10 GET THESE 
FREE CRANE SERVICES 


As soon as the "Piping Point- 
ers” film is ready, your local 
Crane Branch will gladly ar- 
range a showing in your plant 
at the most convenient time. 
The manual will be distributed 
to all viewers. Reserve your 
place in the showing schedule 
by calling your Crane Repre- 
sentative today. 


ie 


* 
* 
@ 
- 
sg 


® 








ERY soon, your maintenance workers will get the benefit of 

this “Piping Pointers” sound training film. It will help them 
quickly grasp the fundamentals of piping—help them keep valves, 
fittings, and pipelines on the job—now when replacements are so 
hard to get. 

Making this film doubly effective is a new Crane “Piping Point- 
ers” manual—believed to be the most complete and practical book- 
let of its type ever compiled. In the film, trainees will see and 
hear a large part of the manual’s contents actually applied. In its 
pages, they will find a lot more valuable “know-how” data that 
comes from Crane Co.’s 88-year experience as the world’s leading 
valve and fitting maker. Crane Co., General Offices: 836 South 

eyes) Michigan Ave., Chicago 5, Ill. 


“PIPING POINTERS” BULLETINS are still available—as 
long as present supply lasts. Introduced in 1941, this service is 
giving effective aid to piping men in countless plants. 


CRANE VALVES 
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then lowers the pH. As can also be 
seen, corrosion is promoted due to the 
action of hydrochloric acid on iron. The 
final products of this series of reactions 
are the same as the initial products so 
the cycle is continuous. 

The fact that the pH was lowered 
only 0.4 over a prolonged period of 
steaming indicates that these reactions 
do not take place to a very appreciable 
extent. These same reactions could take 
place in the Scotch type boilers; how- 
ever, a rise in pH indicates a predomi- 
nance of sodium carbonate hydrolysis 
over the chloride and corrosion reactions. 
These reactions (chloride and corrosion) 
do not indicate an increase in hardness 
in the bent-tube boiler, which leads me 
to believe that the gain in hardness is 
due to the concentrating effect of the 
boiler and insufficient blowdown. 
Sunnyvale, Calif. M. W. STRANSKY 
Balanced Boiler Load Will Help, Says Keas 

Ir you wILt do these things you will 
have no more trouble with the boiler 
water. Carry the heater temperature at 
212 F in an open type heater. Balance 
the boiler load on each boiler as to capac- 
ity. Check the blowdown and water col- 
umn for leaks. Your alkalinity is con- 
trolled by the makeup, blowdown, boiler 
compound, and the amount of load you 
are pulling. I noticed you are pulling the 
Scotch boiler much heavier, thus the 
alkalinity and the soluble salts concen- 
tration will rise much faster in this 
boiler, while the other boiler, if it has 
the same blowdown, will lose alkalinity, 
because the latter is not being built up 
as fast. 
Leavenworth, Kans. 


Answer No. 237 
How De-Mud Reservoir 
Without Shutdown? 


IN THE SEPTEMBER issue, L. W. L. 
showed a detail drawing of one of his 
cooling towers and asked how he could 
remove a 6-in. layer of mud on the 
bottom of the reservoir under the towers, 
without taking the towers out of opera- 
tion and without stirring up the mud so 
that it will circulate through the system. 

The mud is a soft, fluid mud. It does 
not pack against the concrete floor of 
the reservoir. On occasions, says 
L. W. L., when it has been possible to 
empty the reservoir for cleaning, the 
mud could be easily removed by a 
squeegee. 

But this is exactly what makes it a 
problem to handle without shutting down, 
for if it circulated in the water, it 
would deposit at various points in the 
system. 

Could Use a Suction Nozzle 
r "Vacuum Cleaner" 

To REMOVE the layer of mud from 
the bottom of the reservoir under a 
cooling tower without stirring up the 
mud and causing it to be circulated in 
the cooling system, it seems as though 
L. W. L. might use something along the 
idea of a suction dredge. If pressure 
water is available, suction could be cre- 
ated by a syphon and the water thus 
used would be a help in washing the 
mud down the sewer. If no pressure 


D. M. Keas 


water is available a centrifugal pump 
could be used. 

The size would depend mostly on the 
speed with which the job must be done. 
I would suggest a 4-in. suction line, 
with a sheet metal nozzle flared out to 
an opening approximately 1 in. wide 
and 2 ft long. The 25-ft width of the 
reservoir would be hard to reach from 
only one side, but the “vacuum cleaner” 
could be mounted on wheels, or a smaller 
rig used. 

Such a rig would, of course, take 
some water from the cooling system to 
make the mud fluid and carry it off, but 
no shutdown would be necessary while 
using it. 

Montpelier, Vt. 
Answer No. 238 


Why Electricians Chew 


. e e 
Their Fingernails 

THEY DON’T USUALLY chew ’em way 
down past the elbow, the way the 
Venus of Milo did—but it gets pretty 
bad sometimes. There were_two sep- 
arate problems under the above head- 
ing in the October issue: a, What is 
the best way to build up the lost 
residual magnetism of a generator, and 
can it be done without disturbing con- 
nections; b, How clean out the cool- 
ing coils of a transformer that is run- 
ning hot and keep them clean? 
Outside Current to Build Up Residual, Sal 
Soda to Clean Transformer Coils 

a. Loss or THE residual magnetism is 
certainly an amazing factor for the 
power plant engineer in question 238. 

The restoration of it is not as dif- 
cult as it seems, because all M. J. N. 
has to do is to connect an external 
source of electricity to the field. In 
this case the use of a primary or sec- 
ondary battery is recommended. The 
electric pressure must be at least 6 v. 

To build up the magnetic flux with- 
out disturbing the field connections is 
impossible, because, if the residual 
magnetism is absent, closing or oper- 
ating the field rheostat is impractical. 

When connecting the external 
source it must be done in series and 
the machine must be disconnected 
from the switchboard. Also the gen- 
erator must be running at the cus- 
tomary speed. Frequent tests, should 
¥Y% hour be spent, have to be made 
by closing the rheostat fully. 

A more speedy way to obtain the 
necessary field strength is to connect 
a 110-v line to the field coils and give 
them a quick shot of electricity. 

It is imperative in both cases that 
the field connections have to be dis- 
turbed. 

b. Your assumption about the trans- 
former cooling coil is undoubtedly 
correct. To clean it, I would use 
a strong solution of sal soda, which 
would have to be introduced into 
the water stream by some means. 
But as sgon as the heat diminishes, 
the flow of the solution must be dis- 
continued. This cleaning could be a 
temporary relief only. To be on the 
safe side a chemical analysis is needed. 
The result of this test would determine 


j. S. M. 


what kind of water softener to use 
in order to keep the coils clean. 
Camp Ellis, Il. Cart EGERTER 
Perhaps the Residual Isn't Lost; Perhaps It's 
oe Else, Says Baker, With Evidence 
. M. J. N. may restore his resid- 
b At magnetism by lifting his brushes 
and applying direct current directly 
to the field coils. This may be done 
safely with about 10 per cent of the 
machine’s rated voltage, without using 
a field discharge switch and resistor. 

We once had a machine giving a 
lot of trouble in this respect, which 
we restored with an old 6-v storage 
battery. We kept the old storage bat- 
tery around for years just for that 
purpose. 

We had a recent problem on a: 
small motor generator set which has 
led me to wonder if the loss of resid- 
ual magnetism is as common as 
thought. That is, aren’t a lot of 
troubles which develop blamed on this 
loss of magnetism whereas the cause 
really is something else? 

An example of what I mean is as 
follows: 

The small generator serving our 
magnetic separator or pulley would 
for no apparent reason fail to build 
up. We would take the generator 
apart, clean the commutator, all the 
field coils, brush holder and, last, 
apply 6.v from a hot-shot battery to 
the field. The cleaning didn’t hurt 
the generator nor were we of the 
opinion that it really helped. We just 
did it because coal dust made it look 
bad. 

We were of the opinion that the 
application of the 6 v to the field did 
the trick. This failure to build up 


“ got’ to be such a nuisance that we 


finally decided to see just what caused 
the trouble. 

One of the boys, after studying the 
problem, came up with the idea that 
maybe the machine didn’t lose its 
magnetism, maybe it was something 
else. 

The outcome was that we just 
cleaned off, with carbon tetrachloride, 
the brush holder supports and support- 
ing ring. We then started up the 
generator and it built up fine. 

We then removed the brush ring, 
cleaned it perfectly, gave it a coat of 
“Glyptal Red” and we haven't had 
any more trouble. 

From the above we formed the 
opinion that the coal dust, oil and 
dirt formed a path for the initial small 
voltage, shorting out the generator so 
that it could not build up. The path 
formed by the coal dust, dirt, etc., must 
of course have a _ resistance high 
enough to prevent any noticeable dif- 
ference in operation when running 
normally. 

I wonder if the above couldn’t be 
some of M. J. N.’s trouble? 

If all of his field resistance is cut 
out, the field will build up faster if it’s 
going to build up at all. 

b. The second part of the question, 
concérning the transformer cooler, 
leads me to believe the coil is of the 
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Are you racking your brain to figure 
safe ways of stretching the steam capa- 
city of your present power plant equip- 
ment? There’s a simple answer—satfe, 
practical, effective: Hays Centralized 
Automatic Combustion Control, “Zhe 
All-Electric Way.” 

These obvious benefits begin imme- 
diately when you install Hays Combus- 
tion Control: 


e Automatic regulation of all com- 
bustion elements. 


e Automatic measure of each vari- 
able—and instant automatic cor- 
rection. 


THE HAYS CORPORATION 








TRETCR 


YOUR PLANT’S STEAM CAPACITY 


e Automatic measure of each cor- 


rection, to maintain exact balance. 


e Saves man hours—releases man 


power for other duties. 


e Vital operating economies. 


Hays Combustion Control is doing an 
outstanding job of increasing industry's 
steam capacity when that added capa- 
city is most imperatively needed. 


Hays Systems are individually de- 
signed to fit individual needs. Hays 
Combustion Control Catalog is full of 
useful data. Write for it. 








MICHIGAN CITY, IND. 
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“corkscrew type’ which can’t be 
cleaned by pushing something through 
it. If it is of this type and can be 
removed the best way of cleaning is 
by cracking. 

We clean our oil cooler each year 
by removing it from its shell, blow- 
ing live steam through it (don’t stop 
it up) until the surface oil on the tube 
or copper coils starts to smell and 
smoke. We then shut off the steam 
and throw cold water on the tubes. 
When the steam is again turned on, 
the dust flies. 

If the cooler is very dirty, I’d sug- 
gest that the first time cracking is 
tried, the temperature should be held 
down to prevent too much loosening 
of material which might stop up the 
cooler completely. 

Also, after cleaning ‘the cooler, 
steam should be applied to the water 
side long enough to evaporate all 
moisture from the oil side of the cool- 
ing coil. The coil can then be placed 
back in its shell, preferably before it 
cools down to room temperature. 

There is only one way to keep this 
cooler clean and that is to treat the 
water going through it. It is usually 
much cheaper, if this is the only cool- 
ing problem, to clean the cooler occa- 
sionally by cracking. 
Clearwater, S. C. 

Answer No. 239 


Where Does the Engine 
Get All the Btu's? 


Wuen J. D. G. asked this question, 
published in the October issue, he was 
thinking about his engine-generator set 
that consumes 40 Ib per kwhr of 125 
psi gage throttle steam, exhausting at 
5.2 psi gage. Taking the enthalpy of 
the steam at each condition, he said the 
engine only extracted 37 Btu from each 
pound and 37 x 40 = 1480 Btu—but 
there’s 3413 Btu in a kilowatthour! 
Where did the additional heat units come 
from? 

Of course he forgot that—well, it 
could be either of two things, as pointed 
out below: 


Calculations of Exhaust Conditions 
Reveal Missing Btu's 

WE WiLL FiND the missing Btu’s if 
we subtract the total heat in the steam 
“leaving” the engine from the total heat 
in the steam “entering” the engine, then 
the exhaust steam will not contain 1156 
Btu per lb as given in the question. 
When taking into consideration the total 
heat in the steam entering, with the given 
steam rate, this will be shown as follows. 
There are only two ways in which heat 
is abstracted from the steam in passing 
through the engine. 

1. By conversion of a part of the heat 
into work. 

2. By heat lost through cylinder radi- 
ation. 

The heat equivalent of one kwhr = 
3415 Btu. If we assume the radiation 
loss to be 10 per cent of the heat con- 
verted to work, then the heat taken from 
the steam by the production of one kw- 
hr is 3415 divided by 0.9 = 3795 in 


R. C. BAKER 





round figures. With a steam rate of 40 
lb per kwhr, the heat taken from one 
pound of steam is 3795 divided by 40 = 
95 Btu. The total heat in the steam 
(assuming dry saturated steam) at 125 
Ib psi gage is t195 Btu per lb entering 
the engine. Since 95 Btu- were taken 
from each pound of steam passing 
through the engine, the heat in the steam 
leaving the engine must be 1193 — 95 = 
1098 Btu per Ib; this is exhausted at 5.2 
psi gage. 

From the steam table the total heat 
of -dry saturated steam at 5.2 psi gage 
is 1156 Btu per Ib, the latent heat is 960 
Btu and the heat of the liquid is 196 Btu. 
The heat of the liquid must be the same 
in either case, so the difference in the 
total heat—1098 in the exhaust leaving 
engine and dry saturated steam at. the 
same pressure—must be due to the differ- 
ence in latent heat; subtracting 196 from 
1098 leaves 902 Btu remaining as latent 
heat. As the latent heat of dry satur- 
ated steam at 5.2 psi gage is 960 Btu, 
the quality of the exhaust is 902 divided 
by 960 = 0.9395 or 93.95 per cent, or 
stated another way, the steam contains 
6.05 per cent moisture leaving the engine, 
instead of being dry saturated steam, 
which is indicated in the question if the 
exhaust steam contained 1156 Btu per Ib. 
St. Paul, Minn. Enocu B. StRoMBERG 


Editor's Note—Another way of fig- 
uring the quality in the exhaust is by 
the formula 

H=q+xXL 
in which H = enthalpy of exhaust 
steam (total heat); q = enthalpy of the 
liquid; X = quality of the steam as a 
decimal; L = enthalpy of evaporation. 

Then 1098 = 196 + X960, from 
which X = 0.939 or 93.9 per cent or the 
exhaust contains 6.1 per cent moisture. 
It is from the heat given up by this 6 
per cent of the steam in condensing to 
moisture at 5.2 psi gage or 20 psi abs that 
additional Btu’s are drawn. To turn the 
water into steam at 20 psi, we would 
have to add 960 Btu per Ib to it, so 
in condensing from steam to water again, 
it must give up 960 Btu per lb. Now if 
only 6 per cent of a pound condenses to 
water it will give up 57.6 Btu, which is 
added to the 37 Btu it gave up in ex- 
banding from 140 psi abs to dry sat- 
urated steam at 20 psi abs. 


Missing Btu's Could Come From Superheat 
in 125 Psi Throttle Steam 

In answering this question, we will 
try to deal with fundamentals, neglecting 
heat losses from radiation and friction 
and assume the equipment is 100 per cent 
efficient. 

According to the first law of the sci- 
ence of thermodynamics: whenever heat 
energy is transformed into any other 
kind of energy, or vice versa; the quan- 
tity of energy which disappears in one 
form is exactly equivalent to the quan- 
tity which is produced in the other form. 

After checking the information given 
by J. D. G, we find that 3415 Btu 
are to be converted into kinetic energy 
of water vapor, and then into mechan- 
ical energy in the steam engine, and then 
into the electrical energy of one kilo- 


Btu content 


watthour in the generator. And this 
energy to be extracted from 40 Ib of 
steam. 

The following table gives the physica! 
condition of the steam as stated in the 
problem. 

At Engine At Engine 


Throttle Exhaust 
Pressure gage 125 psi 5.2 psi 
Temperature F ? ? 

1193 Btu =: 1156 Btu 


We believe J.D.G. actually found 
these conditions existing, but we question 
the 1193 Btu at the engine throttle. Let 

us carefully examine the definition of a 
British thermal unit. Most engineers 
accept this version: 1/180th of the heat 
required to raise one pound (avdp) of 
water from 32 F to 212 F, at the atmos- 
pheric pressure of 14.7 psi. Now we find 
two conditions upon which depends the 
value of the Btu content: the pressure 
and the temperature. We have the pres- 
sures given in the table so the Btu's 
would vary as the temperature. 

Our steam table, having two un- 
known quantities, and one questionable, 
we shall attempt to fill in these figures 
without resorting to any complicated 
mathematics. 

We have 3415 Btu of available energy 
in 40 Ib of steam, and, as our table is 
given in values of one pound of steam, 
we divide 3415 by 40 and get about 85 
Btu’s. 

The exhaust pressure is 5.2 lb and as 
this steam is being utilized, the lowest 
possible temperature that it could leave 
the engine without condensing would be 
the saturation temperature of 227 F. 
This compares favorably with the 1156 
Btu’s in the steam as it leaves the engine. 

The engine loss which we assumed to 
be 0 plus the energy converted (85 Btu) 
plus the Btu in the exhaust steam (1156) 
would give us the Btu content of the 
steam entering the throttle (1241). 

Referring to a table of the properties 
of superheated steam, we find that a 
pound of steam having 1241 Btu’s at a 
pressure of 125 lb gage would have a 
temperature around 440 F. 

Now to answer J.D.G.’s question, 
“Where did the extra Btu’s come from?” 
we make this observation: They came 
out of the coal in the boiler. When 
J.D.G. consulted his steam tables, he was 
misled by assuming the saturation tem- 
perature 353 F, at 125 lb gage pressure, 
was the temperature of the steam enter- 
ing the admission valves of his" engine. 

Thermometers placed in the steam 
header and the exhaust line would be 
more convincing proof than all the fancy 
thermodynamic formulas and tables. 
Chicago, Illinois Wa tter HEIDECKER 

Editor's Note—In his original ques- 
tion, J. D. G. did not say where his 
125-psi throttle steam comes from. If his 
boilers generate ‘at 125 psi gage, he 
might or might not get the amount of 
superheat Mr. Heidecker calculates—no 
mention is made of superheaters. On the 
other hand, suppose the engine is draw- 
ing steam from a high-pressure, high- 
temperature header through a reducing 

valve. It could easily be superheated the 
amount Mr. Heidecker calculates. 
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yu SAM wants to keep COPES 

equipment in active service as 
long as possible and so do we. With 
more than 60,000 of these COPES 
Valves in service, you can make a 
real contribution to the war effort 
by “keeping them regulating at top 
efficiency.”” Lucky for you and for 
us it is a simple routine job. The 
only moving part in the valve, lifts 
out with the removal of four studs. 
The two seats come out with a sim- 
ple tool. By replacing as a matched 
set the plunger cylinder and the 
new seats, the valve is like new 


again. 
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ATTENTION 60,000 COPES USERS! 


> COPES’ Users, let's get together to keep these 60,000 boiler water 
level guardians in fighting trim. Their simple, sturdy design makes 
it easy and economical. Write for recommendations modernizing 


your COPES Feed Water System. 


NORTHERN EQUIPMENT COMPANY +1139 GROVE DRIVE, ERIE, PA. 
Feed Water Regulatorse Pump Governors e Differential Valves Liquid Level 
Controls e Reducing Valves and Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 
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SOLNUS OILS 


End Costly Carbon Troubles in Quarry Diesel 


Diesel engines in quarry service operate under se- 
vere conditions ... due to dust, temperature extremes 
and hard usage... resulting in difficult problems of 
lubrication and maintenance. Sun Lubricants and Sun 
Engineers have been successful in helping to over- 
come such problems in many quarry power plants. 


In one instance, the diesel supplying power for a 
giant stone crusher had been lubricated by three 
nationally-known, high-quality diesel oils. With each 
of these oils, excessive hard carbon and gum deposits 
caused sticking rings and loss of power. Every time 
the engine was overhauled, it was necessary to break 
the rings to free them, resulting in high annual re- 
placement costs. . 


After changing to SOLNUS Heavy for summer service 
and SOLNUS Heavy Medium for winter, carbon de- 
posit was very slight and that which did form was so 
soft that it could be wiped away with a cloth. All 
piston rings (even the top rings) were free ... and 
costs for replacement of parts were the lowest ever 
experienced, 


This field report is typical of the many which we re- 

ceive every year. It suggests that SUN Lubricants 

and SUN Engineers ... those capable “Doctors of. 
Industry”. . . may be able to help you solve your 

difficult lubrication problems, Write to... 


SUN OIL COMPANY « Philadelphia 


Sun Oil Company, Limited, Toronto, Canada 








Fig. 5. Surface of runner smoothed by 


milling 

ods used on similar repair jobs 
were studied and some good sug- 
gestions were obtained, but the 
program was much larger and dif- 
fered in many respects. Time did 
not allow much experimentation 
or testing. 

A wood staging was so con- 
structed that it could be readily 
installed through the draft tube 
inspection doors and yet not sacri- 
fice any strength. The platform 
was set at an elevation so that the 
men could conveniently work on 
the vanes and still have complete 
access to the inspection doors in 
case of an emergency. Foot benches 
in varying heights were used for 
the convenience of both tall and 
short men. Drawing Fig. 3 shows 
details of the platform. 

Portable power switchboards, 
drop cords, welding leads, ground- 
ing cables and other miscellaneous 
wiring were installed. A master 
switch was installed in the draft 


tube, Fig. 3, so that ventilation 
and welding machines could be 
shut down in ease of fire or other 
emergency. Considerable thought 
was given to making the ground 
connections for welding opera- 
tions. In order to prevent a heavy 
flow of current from the turbine 
shaft to the guide bearings, the 
runner and draft tube were both 
grounded with 500,000 em cable. 
A ¥, in. by 2 in. mild steel strap 
was also welded between the run- 
ner and discharge ring. The 
grounding cables and other wires 
were passed in under the platform 
and up through holes in the cen- 
ter of the platform, under the 
runner cone. The master switch 
was attached to the runner cone 
where it could be conveniently 
reached. 
Chipping and Milling Methods 

The chipping methods were 
much the same as those used at 
the Safe Harbor Plant of the Safe 
Harbor Water Power Corp. Round 
nose chisels 14 in. to 1% in. were 
used to make parallel cuts 1% in. to 
1 in. apart through the pitted areas, 
Fig. 4. The cuts were uniform in 
depth and were used as a gage for 
removing the remainder of the 
eavitated metal. It was found that 
the depth of cut could be con- 
trolled more closely with a round 
nose chisel than with a cape chisel. 
The areas between the %-in. fur- 
rows were then chipped out with 
the use of %-in. to 1-in. flat and 
eape chisels. The cavitated metal 
was completely removed and all 
areas were chipped down to sound 
parent metal. 

During the repair work, a mill- 
ing machine was developed. The 
machine was built and tried out 
on Unit N-4. The possibilities of 
such a machine became apparent 
and it was developed so that very 
successful operation was obtained. 
The milling head was driven by an 
air motor and was constructed with 
an adjustable feed for accurate 
rapid adjustment to depth of cuts 
and to release the milling cutter 
in an emergency. Cuts are made 
in even steps, approximately 14 in. 
deep, so that successive welding 
layers can be laid on uniformly. 
Small sections of cavitated metal, 
which still existed after the mill- 
ing operation, were chipped out to 
sound parent metal. 

The primary object of the mill- 
ing machine was to get an even 
surface, Fig. 5, on which to build 
up successive layers of welding. 
This objective was attained, and, 
in addition it was found that the 
metal could be removed in 0.04 


man hours per square inch as com- 
pared with 0.06 to 0.08 man hours 
per square inch by chipping. 

In addition to the above sav- 
ing, the smooth surface was con- 
ducive to better welding and sub- 
sequently faster grinding. 

' Dials and Trams Used 

Two dial indicators were also 
placed, 90 deg apart, on the runner 
vane tips and feeler gage readings 
were taken at four points, 90 deg 
apart, to obtain the clearance be- 
tween stationary and runner wear- 
ing rings. At first, these readings 
were taken every half hour, but as 
it became apparent that there 
would be no distortion, readings 
were recorded once every hour. The 
dial indicators showed 0.001 to 
0.002 in. variation. This, however, 
was not considered the result of 
welding because the change coin- 
cided with a change in scroll case 
temperature as the penstock was 
being filled. Feeler gage measure- 
ments were averaged by adding 
diametrically opposite readings. 
Then, if the runner became dis- 
torted, the change in readings 
along one axis would show a cor- 


responding change along the other 


axis. Measurements varied some- 
what with the different men tak- 
ing readings; however, careful 
scrutiny of the figures disclosed a 
maximum probable movement of 
not more than 0.002 in. 

Tram marks were made on the 
lower flange face of the runner 
cone and on the center trailing 
edge of each vane. The marks 
were made the length of a tram, 
about 3 ft long, which was used 
to check the distance between the 
vanes and runner cone so that 
warping, if any, could be detected. 
Later, the long tram was discarded 
and a shorter tram, about 5 in. 
long was used to check the distance 
from one vane edge to the adja- 
cent vane in about the same place 
that the struts were previously 
located. The measurements at this 
point, using the short tram, showed 
an average maximum deflection of 


0.025 in. 
Welding Rods 

Unit N-1 was repaired with an 
austenitic 18-8 (18 per cent chro- 
mium, 8 per cent nickel) stainless 
steel coated rod, having 0.07 maxi- 
mum carbon and a columbium to 
carbon ratio of not less than 10. 
No test samples were made and the 
tensile strength and ductility are 
not known. The stainless steel rod 
was laid on with a close overlap- 
ping bead and the metal gave a 
smooth, bright polish, after grind- 
ing operations. 
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HOW TUBE-TURN 

WELDING FITTINGS | 

BENEFIT WAR 
INDUSTRY 


Save from 50% to 75% time by pre-assembling difficult piping 
sections like this in the shop. Tube-Turn fittings are ready to 
use. They simplify lining-up, require only easy, circumfer- 
ential butt welds. This insures faster, better and safer welding 
by either veteran or novice welders—a real war production help. 





Note how the welded connection virtually forms a continuous 
tube without joints—insures permanently leakproof, trouble-free 
connections that last as long as the pipe itself! Such mainte- 
nance headaches as leaks, gasket changes, bolt tightening, caulk- 
ing, threading, and difficult insulatings are totally eliminated. 


TUBE TURNS (INC.) Louisville, Ky. Branch offices: New York, Chicago, Philadelphia, Pittsburgh, 
Cleveland, Dayton, Washington, D. C., Houston, San Francisco, Seattle. Distributors in principal cities. 























Look at the weight saved by using an 8” Tube-Turn elbow 
instead of a heavy 8” cast iron flanged ell with companion 
flanges, studs and nuts. Multiply this saving by the many 
fittings in any piping system and it’s easy to see how Tube- 
Turn fittings save tons of weight, metal and critical materials. 

















Contrast the space saved in these compound turns by using 
Tube-Turn elbows instead of flanges. Tube-Turn fittings require 
less space, permit streamlined, compact layouts and neater, more 
efficient piping. Elbows can be cut to any odd angle. Saving 
space is important in most industries, is vital in shipbuilding! 


Buy 


“ ar 4 


LL (Lab Ge “7 
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Before applying the stainless 
steel rod, all low spots and deeply 
chipped areas were built up with 
a mild steel rod. The welding 
beads were laid on horizontally, 
and all succeeding layers were ap- 
plied parallel to the under-layers. 
After each layer of welding beads 
was laid on, the beads were care- 
fully wire brushed and _ peened. 
The low areas were built up to 


MAN HOURS PER SQIN 


REPAIRED AREA aie 
THOUSANDS OF SQUARE INCHES 
Man hours required to repair 
surfaces 
within not more than 0.1 in. of 
the final contour as determined by 
the templates. A minimum thick- 
ness of 0.1 in. was maintained for 
the stainless steel layer which was 
applied last. 

A small amount of work har- 
dening of the stainless 18-8 is 
shown by the fact that the Brinell 
hardness was approximately 200 
to 210. The hardness was obtained 
with a portable Brinell set using 
a 5 mm ball and 750 kg pressure. 
The 18-8 rod was applied with 
reverse polarity, 90-95 amp and 
27-30 v. Three sizes of 18-8 stain- 
less steel rod were used: 5/32, 14 
and 3/32 in. The 3/32 in. rod was 
used mainly for patching low areas 
during grinding operations. The 


Fig. 6. 


amount of rod used is shown in 
Table I. 

Units N-4, N-2 and N-3 were 
repaired with a mild steel rod, hav- 
ing approximately 0.14 carbon 
content, 70,000-80,000 psi tensile 
strength, and 20 per eent elonga- 
tion in 2 in. 

The mild steel rod was applied 
with straight polarity, 150 amp and 
25-30 v. The method used was the 
same as that used on Unit N-1. In 
some areas where pitting was deep, 
as many as seven welding beads 
were necessary to build up some 
of the vanes to the original con- 
tour. The size of mild steel weld- 
ing rod used was 5/32 in., i in., 
and a small amount of 3/16 in. The 
Brinell hardness was approxi- 
mately 145-160, using a 5 mm ball 
and 750 kg pressure. This was 


OUTPUT 
MILLION KWH/S@Q IN.OF PITTING 


100 110 120 130 140 160 190 200 210 


BRINELL HARDNESS 
Fig. 7, Wearing qualities of runner surface 
with steels of varying hardness 
approximately the same hardness 
as the parent metal. 

On vane 15, Unit N-4, a special 
low chromium rod having 4 to 6 
per cent chromium, a small amount 
of vanadium and molybdenum, and 
0.10 to 0.18 carbon was used. The 
rod has a tensile strength of 100,- 
000 psi and 12 per cent to 18 per 


TABLE I. BOULDER POWER PLANT LABOR DISTRIBUTION ON 
CAVITATION REPAIRS . 


Area 
~ “Y Man 
Sa. Hours 


7,000 3,570 


= 


HK wr ROD RES 


Date 
4-7-38 
5-15-38 
6-27-38 
8-14-38 
3-23-39 
7-29-40 
8-19-40 
9-12-40 
10-9-40 


10,600 
6,670 
3,300 

460 
1,000 
1,400 

768 

368 


2,930 
2,502 
1,266 
346 
612 
465 
521 
365 


AZ 2 2A 2 2s 





TOTAL 31,566 


Million 

Man Hours Welding 
Per Sa In Rod Lb 
51 596 
1,175 
1,000 
350 
40 


250 
2.52 


12,577 39 3,460 
The 3,460 lb of welding rod included 2,735 lb of mild steel, 650 Ib of 18-8 
stainless steel, and 75 lb of 4-6 chromium welding rod. 


Fig 8. Appearance of original runner 
surface 


cent elongation in 2 in. No tests, 
however, were made to determine 
actual characteristics. The rod 
was very difficult to apply and the 
welding time was higher than for 
the stainless steel and mild steel 
rods. Great care was taken to 
puddle the metal so that there 
would be no gas pockets or slag 
inclusions. The effect of air har- 
dening was noticed. The Brinell 
hardness was approximately 205 
and the surface was more difficult 
to grind than the stainless 18-8. 
The rod was applied with 150 amp 
and approximately 30 v and re- 
verse polarity. This vane has been 
observed and the pitting resistance 
is no greater than the mild steel. 
The fact that the low chromium 
surface did not give a non-corrod- 
ing finish was shown by the fact 
that vane 15, after two weeks’ op- 
eration, could not be distinguished 
from the vanes which had been 
repaired with mild steel. All of 
the vanes had a uniform coating 
of oxide. 

After each welding pass the 
beads were peened and _ wire 
brushed in the same manner as 
was done on Unit N-1. The mild 
steel peening, however, was much 
easier and faster than the stainless 
18-8 surfaces. 

Some cracks were experienced 
on the runners. They were found 
in the upper or lower fillet near 
the trailing edge of the vanes and 
in the band or lower shroud. The 
appearance of cracks caused con- 
siderable thought and discussion 
and resulted in testing all runners 
with Magnaflux method. The tests 

(Continued on Page 122) 


TABLE II. BOULDER POWER PLANT LABOR DISTRIBUTION ON CAVITATION REPAIRS 
Unit N-1 Unit N-4 Unit N-2 Unit N-3 All Units 
Operation Hrs Persain. Hrs) = Per'sain, © es Per Sa’. Per'Sq in. 7 
Chipping 586 .08 6 .06 240 .08 
Machining 160 96 
Welding 794 oa 678 306 
Peening and Grinding 773 a 468 232 
Electrical 394 168 224 
i 788 288 


1266 


Man 


784 .07 
448 04 
176 02 
880 -08 
2932 .28 J 
Area Sq. In 10,600 6670 
Wt Welding Rod Lave 1000 
Man Hrs Welding Per Lb 3 67 68 
A—546 lb 18-8 stainless steel rod, 50 1b mild steel rod 
B— 70 lb 18-8 stainless steel rod, 1030 Ib mild steel rod, 75 lb 4-6 chromium rod 
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wee From the Pride of the 605 
to Locomotives of "43 


The luxuriously appointed train of the °60’s would 

choke and sputter in its astonishment at the locomo- 

tives of today speeding passengers from coast-to-coast , 
faster than the best trains of only six or seven years ago. _ 


we = 


a 


There Has Been Progress In Water Conditioning, Too 


Scientific diagnoses and preventive measures in the field of 
industrial water conditioning have far out-distanced the 
old method of preventing scale, corrosion, carryover and 
embrittlement with its one general formula. 


Glo = we ve ON 


The Bird-Archer Organization of Mechanical Engineers, 
Chemical Engineers and Chemists is trained and skilled in 
the science and practice of water conditioning. None is 
more competent to help you. 


OS ee 


anPt 


SURVEYS e PLANT STUDIES © CONSULTATIONS @ TREATMENTS 
PLANT DESIGN @ SUPERVISORY SERVICE @ LABORATORY SERVICE 


THE Birvp-ArcHuer co. 
Water Conditioning Service 


NEW YORK, N.Y. * CHICAGO, ILL. © PHILADELPHIA, PA. « MONTREAL, CANADA 
* 
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SAVING 70 PER CENT OF FUEL OIL 
in Lighting Pulverized-Coal-Fired Boilers 


No waving of flags, no "E" awards, no speeches, no movie stars—but the men 
who have been making this saving of valuable fuel oil ever since early 1942 
have helped to keep Fortresses flying, tanks rolling, escort vessels dropping 
depth charges—in ever-growing numbers. The men are the operating engi- 
neers of Philadelphia Electric Co., cooperating with the boiler manufacturer's 
service engineers. The boilers are 600,000-Ib-per-hr, 1250 psi, 925 F pulver- 
ized-coal-fired units. The procedure takes considerable observation and man- 
euvering, as the authors point out. It is a splendid example of practical power 
engineering at war—conserving fuel, transportation and manhours for victory 


By C. V. Jones and J. J. Harper 


Station Operating Department, Philadelphia Electric Company 


ARLY IN 1942, the petroleum 
shortage in the Eastern part 
of the United States reached crit- 
ical proportions and it was neces- 
sary for users of fuel oil to make 
all possible arrangements for con- 
servation. Fuel oil was being 
used in lighting -some of the boil- 
ers on the Philadelphia Electric 
Co. system. Consequently, stud- 
ies were instituted, at one of the 
main generating stations, to find 
ways and means of reducing the 
amount of oil used for this pur- 
pose. 
Description of Boilers 

The boilers at this station are 
of the Babeock & Wilcox open- 
pass type, rated at 600,000 lb of 
steam per hour. The steam con- 
ditions are normally 1250 psi, and 
925 F. The coal equipment is of 
the unit system type, each boiler 
being equipped with three Type 
“E” pulverizers. Each pulveri- 
zer supplies two coal burners of 
the inter-tube, multi-tip type; 
thus each boiler has six burners. 
Six Steam-Mechanical atomizing- 
type oil burners, each with a ea- 
pacity of 135 gal per hr, are pro- 
vided for lighting the powdered 
eoal. The oil used for this pur- 
pose is Number 2 fuel oil at 50 Ib 
pressure. 

These boilers were installed 
in connection with a super-posi- 
tion turbine, which receives steam 
at 1250 lb pressure and exhausts 
into the older header system at 
265 Ib pressure. A reducing-valve 
system is provided between the 
high and low pressure headers 
through which the steam from the 
high-pressure boilers may _ be 
passed, when the topping turbine 
is out of service. 

The drums of these boilers have 
a 101% in. thick section near each 
end, and in order to eliminate the 


possibility of excessive tempera- 
ture stresses, thermocouples have 
been installed in such a manner 
that the temperature on the out- 
side of this thick section and the 
temperature of the water in the 
boiler are recorded. In putting 
the boilers on the line and taking 
them off the line, the procedure 
is to control the rate of change 
of temperature of the water so 
that the difference between the 
temperature of the water and the 
outside of the drum is limited 
to not over 75 F. 


Lighting Procedure Formerly 
Employed 

Until the spring of 1942, the 
method used in putting a boiler 
into service was to light four oil 
burners, and to cut burners in or 
out as determined by the tempera- 
ture through the thick drum sec- 
tion. In this way, the boiler was 
heated up and the pressure in- 
creased until steam was being de- 
livered to the low-pressure header 
system through a wide-open pres- 
sure-reducing valve. At that time 
one pulverizer with its two burn- 
ers was put into service, which 
produced roughly one-third boiler 
output, and the pressure was in- 
creased on the boiler by gradu- 
ally closing the pressure-reducing 
valve. The rate at which the pres- 
sure was increased was also de- 
termined by maintenance of a 
proper differential temperature 
through the thick drum section. 
Putting the boiler on in this man- 
ner normally required 1600 gal of 
fuel oil. 


Present Lighting Procedure 
Under the new procedure, the 
practice is to light two oil burn- 
ers, for igniting coal. A pulveri- 
zer is then started, with the pri- 
mary air damper closed, and one 


burner pipe open. The secondary 
air damper, on the burner to be 
used, and the two adjacent sec- 
ondary air dampers are then 
opened slightly. The primary air 
damper is then opened just far 
enough to establish air flow 
through the mill without making 
the oil flame unstable. The coal 
feeder is then started and the 
secondary air dampers are ad- 
justed to suit conditions. The 
rate of coal feed to the mill is 
automatically controlled by a 
pressure differential measured 
across the pulverizer. The feeder 
operates intermittently to keep 
the proper amount of coal in the 
mill. 

One oil burner is removed as 
soon as combustion conditions 
warrant, and the coal is fired with 
the aid of one oil burner. Firing 
is continued, using coal and oil 
for as long a period as the drum 
temperatures will permit. 

The length of time it is pos- 
sible to fire in this manner varies 
with the initial temperatures of 
the drum and the grade of coal 
available. If the boiler outage 
has been for a short period, such 
as a weekend, and the water has 
not been drained, the drum tem- 
perature will be close to 200 F, 
and the water temperature about 
125 F. Starting under these con- 
ditions can usually be accom- 
plished by continuous firing. 
However, if the unit has been off 
a sufficient length of time “to come 
to room temperature, intermit- 
tent firing becomes necessary. 
This procedure requires about 500 
gal of fuel oil per start. 


Operating Details 


It has been found that a coal 
having a volatile of 22 per cent, 
(Continued on Page 124) 
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“sluggish motor grief 


...Wwith Westinghouse Inerteen Capacitors 


One common—and often unsuspected—cause of sluggish 
motor performance is low power factor resulting from excessive 
inductive load (useless magnetizing current). This “deadhead” 
load reduces the amount of useful current delivered to the motors. 

The lower the power factor, the more motors are “starved”. 
Performance suffers—so does production. 

The cure is quick and simple—power-factor correction with 
Westinghouse Inerteen Capacitors. Installed near the load, they 
supply needed magnetizing current direct to motors, thus reliev- 
ing the system of “deadhead” current. More capacity for war 
production is quickly made available with the same wiring, 
switchgear and transformers. Motors get adequate current. 

RESULT: Peak performance—full time. 


In addition, Westinghouse Inerteen Capacitors also improve 
lighting and all around system performance. Send for our new 
Inerteen Capacitor Book, B-3204. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. J-60533 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


THIS NEW INERTEEN CAPACITOR BOOK is full 
of examples of war production gains made possible 
with Westinghouse Inerteen Capacitors. 
FOR EXAMPLE: A machine tool builder needed addi- 
tional system capacity to handle an expanding 
induction motor load. 
Capacitors were installed near load center. 


RESULT: (1) 31% increase in capacity from same 
wiring, switchgear, transformers; (2) power factor 
raised from 73% to 95%. 


INERTEEN CAPACITORS 
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When Production Stops 
for Condenser Repairs 


Don't wait for actual failure to force you to shut 
down a vitally needed unit. Plan your overhaul 
now while you can still schedule your shutdown 
— off peak. And to geta lasting job done — when 
you want it done —in the shortest possible time... 


call Conseco —_ because : 


@ We know how — Our men are trained specialists. For 
15 years we have been servicing condensers and heat 
exchangers for utilities and important industrial plants 
all over the tountry. We know what has to be done, 
and the fastest way to do it. 


@ We have the facilities — which includes conveniently 
located shops, and our own special tools and tech- 
nique, developed for the express purpose of servicing 


condensers better and faster. 


@ We never sleep—For many months now, we have 
been operating on a 24-hour schedule, which means 
that men, facilities, and often the required materials 
are available — immediately. Today Emergency Service 


is our normal business. 


A wire or phone call will start your job rolling — 


on schedule. 


Condeniet Qoewies 


AND ENGINEERING CO., INC. 


83 RIVER STREET, HOBOKEN, NEW JERSEY 


ee a Na Na a a Ne Nae Nae Ne Nee Ne Nee Ne Nee Nee ee” * Num ue a a Na a Na Na Na Na Na Ne Ne ee Nee ee ee” 
NEW JERSEY TELEPHONE—HOBOKEN 3-4425 


NEW YORK TELEPHONE—RECTOR 2-9360 


AFTER 6 P. M. AND SUNDAYS—HOBOKEN 3-4428 
11-CS-1 
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READING-PRATT & CADY 
ASBESTOS-PACKED COCK 


TO OPERATE THIS COCK 
4 4p: i never slicks 


Cross section of the body of the 
cock showing the location of the 
The plug of this READING-PRATT & Capy double gland Asbestos- — aan ae parce 
Packed Cock turns, even when used infrequently, with a fraction of the effort ee cor a eta exe 
required to operate a ground cock. Yet it holds a constant, tight seal. independently compresses the 
This is accomplished by the U-grooves of Asbestos which, in addition to pro- Se 
viding this tight seal, minimize friction and provide a cushion to absorb expan- 
sion differential between plug and body. 
Use it in lines that carry solids in suspension; for viscous fluids, oils, acids and 
alkalis. Paper mills, steel mills, packing houses, oil refineries, soap, dye-stuffs and 
by-products plants use it in many of their process lines—wherever globe, angle 
or gate valves fail or ground cocks prove unsatisfactory. 
In addition to the iron illustrated above, designed for manufacture in bronze, 


cast steel, Ni-Resist cast iron and copper-free Ni-Resist cast iron. 


Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, 
New York, Philadelphia, Pittsburgh, San Francisco, Portland 
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son Control 
for Dehydration Tunnels 
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- PRIMARY TUNNEL Wrncraene 
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Johnson Control Applied to 


Typical Food Dehydration Tunne 


PRIMARY 
cous 


RECIRCULATING 


SECONDARY TUNNEL 


VATION. 


Exact Temperatures and Humidities Prevent 


Spoilage of War Foods During Processing 


Johnson versatility was never better dem- 
onstrated than in the dehydration of foods. 
Here again, Johnson Wet-Bulb and Dry- 
Bulb Controls maintain the optimum air 
conditions for the proper processing of 
foods, so necessary to the successful prose- 
cution of the war. 


In the above view, Johnson Insertion 
Thermostat No. 1 controls Diaphragm 
Steam Valve No. 2 to maintain the desired 
dry-bulbtemperaturein the primary tunnel. 


Proper humidities are maintained by 
positioning the Return Air and Exhaust 
Dampers No. 3, as required, through pis- 
ton-type damper motors, operated by 
Johnson Wet-Bulb Controller No. 4. 


Final dry-bulb temperatures, as required 
by Government standards, are maintained 
in the secondary tunnel through the con- 
trol of normally closed Diaphragm Valve 
No. 5, operated by Johnson Dry-Bulb 
Controller No. 6. 


* Johnson Controllers are used, too, for the control of other food processing 


accessory equipment such as caustic peelers, etc. 


ORNSON tulomatic Temperature and 
hit Conditioning Control 





JOHNSON SERVICE COMPANY, MILWAUKEE 2, WIS.- DIRECT BRANCHES IN ALL PRINCIPAL CITIES - 
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 GRAVER REACTIVATOR! 


This equipment reduces the usual reaction and 
settling time... from 4 to 8 hours... to less than 1 hour 


The Graver Reactivator is designed to both 
soften and clarify a water supply or perform 
either function separately, and embodies 
an improved process of coagulation with 
Upward Sludge Filtration. Experiences of 
Reactivator users show that even when 
treating extremely hard and turbid waters, 
treated water hardness did not exceed 3 
grains per gallon and turbidity did not 
exceed 5 p.p.m. The Graver Reactivator 


performs this operation in less than 60 min- 
utes. Furthermore, this equipment requires 
a minimum amount of operator attention 
and provides important economies in initial 
cost as well as in operating expense. 

Graver Reactivators can be designed and 
built in any size to meet your individual 
requirements. Graver engineers will gladly 
discuss your needs with you and submit 
quotations without obligation. 


Write Graver — today. 
GRAVER TANK & MFG. CO., INC. 


4809-85 Tod Ave., East Chicago, Ind. 


NEW YORK 





CATASAUQUA, PA. 


CHICAGO 


November, 1943-— POWER PLANT ENGINEERING — Chicago, Ill. 














pent on FULLERS 


Continuous Production 


i » 
cayenne 
AT becca . 


Simple Design . Rugged Construction 


FULLER Rotary Compressors and Vacuum Pumps show very fine 
records for long, continuous operation. This is due, in a large 
measure, to the simple design and rugged construction of these 
units. They have remarkably few wearing parts— rotor, bearings, 
blades . . . operation without vibration and air flow free from 
pulsations. 


One of the most impressive features of these units is the ex- 
traordinary capacity in relation to size. The shop assembly of 
the two-stage compressor illustrated, and since installed in an 
airplane factory, has a capacity of 1665 C.F.M. actual free-air 
delivery, 125-lb. pressure . . . occupies approximately one-half 
the floor space required for most types of machines of comparative 
capacity. 

Become better acquainted with Fullers. 
C-5, illustrating and describing these machines. 
the asking. 


Send for Bulletin 
It’s yours for 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3—1144 Marquette Bldg. 
San Francisco 4—421 Chancery Bldg. 
Washington 5, D. C.—618 Colorado Bldg. 


i i ie 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 





American Engineering 
Replaces German on 
Uruguayan Power 


Project 


WITH AMERICAN ENGINEERING 
replacing German, a dam which 
will more than double Uruguay’s 
power supply is expected to begin 
delivering power in 1945, follow- 
ing installation of a 30,400-kw 
waterwheel generator to be sup- 
plied by the International General 
Electric Co. 

Located on the Black river, 
which crosses the entire country 
from northeast to southwest, the 
dam eventually will house four 
generators delivering a total of 
121,600 kw. 

The national government of 
Uruguay, which enjoys a monop- 
oly of power generation and dis- 
tribution, long has sponsored stud- 
ies of hydro-electric possibilities. 
The Black river, the studies 
showed, had a total fall of 425 
feet, with little water from Octo- 
ber to April, so that construction 
of several dams, such as planned 
by TVA for the 650-mile, approx- 
imately 500-foot-fall Tennessee 
river, did not seem feasible. 

When contracts for the project 
were awarded in 1934 most of 
them went to a group of German 
manufacturers and the dam proper 
was nearly completed at the site 
chosen—Rineon del Bonete, in the 
department of Tacuarembo—when 
the war brought work to a stand- 
still. In January 1942, following 
the Rio de Janeiro Pan-American 
conference, Uruguay broke off re- 
lations with the Axis nations and 
in July of the same year the 
United States Export-Import bank 
loaned the government $12,000,000 
to permit completion of the work. 
General Electric was awarded a 
contract for the first generator, 
which is now in the design stage. 

The Black river dam is 130 feet 
high and has a length of 3850 feet, 
roughly equivalent to an average- 
size TVA dam. It will create a 
storage level of about nine million 
acre-feet at the normal level and a 
flood storage of three million acre- 
feet for a total of 12 million acre- 
feet. 

Uruguay’s only large power 
stations are two steam plants in 
Montevideo; the rest of the coun- 
try, which supports two-thirds of 
the population of two and one-half 
million persons, being supplied 
chiefly by isolated plants operated 
by oil, which must be imported. 
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put HEAT 


TO UNSTABLE 
TURBINE OILS! 


erely because your turbines are 
M running “smooth as silk” today 
is no reason for assuming that they 
can’t give you trouble in the near future. 
For when those devilish, little air 
bubbles get working on an unstable 
oil, trouble starts. 


sas eR SPORE PR Hare, 


To make certain the oil you now use is 
doing the job it should, compare its per- 
formance with the performance records 
of Shell Turbo Oil which we will be glad 
to furnish you on request. You'll find the 
oxidation stability of Shell Turbo Oil far 
beyond what was ever thought to be 
possible in turbine operation a few years 
ago. And when you couple this with the 
ability of Shell Turbo Oil to prevent rust, 
you have a turbine oil that’s worthwhile 
investigating. 

You can’t afford to wait until trouble 
starts... call in the Shell man now. Or 
write Shell Oil Company, Inc., Dept. “H,” 
50 W. 50th Street, New York 20, N.Y. or 
100 Bush Street, San Francisco 6, Cal. 


SHELL TURBO OIL 


bine oil 

































16-inch cast iron chain wheel 
operated valve for pressures up 
to 15 pounds. Complete range of 
sizes from 2-inches to 84-inches. 


The action of an R-S Butterfly 
Valve is rapid and smooth. Four 
to six revolutions of the hand 
wheel or chain wheel fully open 
or close the valve vane. The com- 
pact, inherently narrow face-to- 
face dimensions, and the fact that 


Automatic electric-motor there is no long stem or gate well, reduce 


operated American Stand- clearance requirements to the minimum. 


ard Valve with hand wheel 
for manual operation in 


There is free passage for direct flow 
case of current failure. ae 
Available in 125 Ib iron, with no restrictions other than the stream- 
150 to 900 lb steel. ° : : 
lined vane. Sediment cannot collect since 
there are no right angle bends or reverse 
turns. Hence, the R-S Valve is ideal for 
the control and shut-off of dirty gas, 
dirty water, pulverized fuel or similar 
flowing solids. 
The beveled vane wedges tight against 
=. the valve body for shut-off duty. 
, Write for catalog and detailed infor- 
si i a ‘al: 
15 to 900 Pp mation about the use of R-S metals for 
resistance against heat, abrasion and 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4535 Germantown Ave. Philadelphia 44, Penna. 


BUTTERFLY VALVES 
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' Hydraulic Turbine Pitted 


Surfaces Repaired by 


Electric Welding 

(Continued from Page 112) 
were supervised by a representative 
from the Magnaflux Corp. 

After building up the vanes 
with welded metal, five-man crews 
were used in grinding the welded 
areas to conform to the original 
eontour. Horizontal templates 
were made to insure close accurate 
control of the work. The templates 
were constructed from the manu- 
facturer’s detail drawings and were 
then checked on the spare runner. 
Considerable variation in vane con- 
tour was found when checking 
from vane to vane on the spare 
runner. As a result, it was neces- 
sary to alter the templates to get 
an average vane contour. The 
templates were constructed to 
maintain 1 in. thickness of the 
trailing edge. 

Costs in Man Hours and Materials 

In studying the cost analysis 
Tables I and II, Figs. 6 and 7 
should be observed closely. Unit 
N-1 is high in man hours per 
square inch of repaired area. This 
is due to the harder surface and 
the greater difficulties in grinding 
the stainless steel. It will also be 
noticed that there is some variation 
in man hour requirements, depend- 
ing on the size of the area to be 
repaired. The reason for this is 
obvious. Costs of installing the 
platform and other equipment 
necessary for repairs remain con- 
stant regardless of the size of 
area. Table II shows how the de- 
tailed studies were made. 

Figures 6 and 7 show the com- 
parative costs and wearing quali- 
ties of mild steel and _ stainless 
steel. The low chromium surface 
showed no advantages and was dif- 
ficult to apply and grind. 

The advantages of welding re- 
sulted in finished vanes which con- 
formed more accurately to correct 
contour than the original castings. 
The surface was smoother and 
more dense and was free from 
sand holes and porosity, as com- 
pared to the original runner sur- 
face, shown on Fig. 8. The result 
was an increase in output of ap- 
proximately 4 per cent more horse- 
power than was obtained prior to 
welding repairs. It is obvious 
also that the cost of a runner re- 
placement is saved and the useful 
life prolonged where otherwise it 
would have been necessary to re- 
move the runners after approxi- 
mately 3 yr operation. 

As a result of the experience 





THE MW. KBLAOGG COMPAAY 


| Fabricators and Erectors 
of 
COMPLETE PIPING SYSTEMS 


for 


HIGH PRESSURE — _—~ HIGH TEMPERATURE 
PUBLIC UTILITY and MARINE POWER PLANTS 


& &® 


PROCESS PIPING FOR INDUSTRY 


Heat Transfer Equipment for Industrial and Marine Power Plants 





oa 


““Masterflex”’ Prefabricated Piping Systems - ““Masterweld”’ pressure vessels 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units - JUIK Processes 
; 7 for Lubricating Oil Plants. Plastic Refractories ° Radial Brick Chimneys. 
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Fighters on the WARREN PUMP Production Front. No. 7 of a Series 


bah 
“= 


Among our younger but thoroughly 
‘experienced pump makers is Harold A. Sampson. 

“Sampy”, who operates a Horizontal Boring Mill, handling pump 
casings and other parts up to 30” sizes, has 14 years of Warren Pump 
experience behind him. He takes as deep pride in turning out the quality 
pumps that “are built to fit the job” as the skilled Warren Pump Makers 
who have been on the job for 20, 30 or even 40 years. 

It is this pride that these skilled men take in Warren Pumps that 
enable Warren equipment to perform so faithfully in the gruelling 24 
hour duty demanded in war plants or the do-or-die duty asked for in the 
United States Navy, Coast Guard and Merchant Marine. It is this pride 
that enabled these Warren Workers to win the Army-Navy “E” Award. 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 





obtained during this maintenance 
program, the specifications for a 
new unit at Boulder Power Plant 
included a definite advancement. 
The new runner is required to have 
a stainless steel welded surface at 
the entrance and discharge edges 
of the vanes, crown, and band. 
Approximately 321.5 sq ft of weld- 
ed surface was required. The run- 
ner patterns could allow for Y in. 
stainless steel built up in the 
heavier sections of the castings, 
but not on the vanes where the sec- 
tions were thinner. 


Saving 70 Per Cent of 
Oil in Lighting Boilers 

(Continued from Page 114) 
or better, may be fired at a low, 
continuous rate maintaining sta- 
ble combustion, while the lower 
volatile coals require higher firing 
rates and must be fired intermit- 
tently. 

When the boiler goes into 
service on the low-pressure sys- 
tem, the pulverizer output is 
raised and the second coal burner 
placed in service. The oil burner 
is then taken out and the pressure 
is raised by slowly closing the 
pressure reducing valve over a 
three to four hour period. 

It may be readily understood 
that the present method of putting 
these units on the line involves 
considerable observation and ma- 
neuvering. However, the deter- 
mination and willingness of the 
operators, with the cooperation 
of the boiler manufacturers’ serv- 
ice department, to assist in the 
war effort has resulted in this 
saving of fuel oil. 

It may be of interest to state 
here that the top drum of the 
unit is flooded until shortly be- 
fore the boiler pressure reaches 
the low-pressure line and is also 
flooded when being cooled down, 
thus increasing the heat transfer 
rate and decreasing the time re- 
quired for these operations. 

Opening the doors in the set- 
ting between the boiler and the 
economizer, allowing air at room 
temperature to pass over the 
economizer, prevents the econo- 
mizer from steaming during the 
starting period. 


Results 

Changing the method of start- 
ing the pulverized-coal-fired boil- 
ers in this one station has resulted 
in the conservation of approxi- 
mately 14,000 gal of fuel oil per 
year. The reduction amounts to 
about 70 per cent of our former 
consumption. 
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Does Your Assistant Know 
HOW TO SELECT A VALVE? 


Today, when it is more important than ever before to keep pipe lines 
flowing at maximum efficiency, too much care cannot be given to selecting the 
right valve for each job. Before you allow your assistant to specify a valve for Cite cen 
that all-important line, make sure he knows what type is needed. be 
3 / ‘ bronze-faced 
Here is the answer to a frequently-asked question on valve selection, taken disc 
from the files of The Kennedy Valve Manufacturing Co, Other questions will 


be considered in succeeding advertisements in this series. 














If you have a valve selection problem, 
write to us. As Kennedy makes a com- 
plete line of standard gate, globe, angle 
and check valves, you can be sure of 
receiving unbiased help. For full de- 
scription of Kennedy valves, > pire fit- 
tings and fire hydrants, send for 240- 
page Kennedy Catalog. 


lron body wedge Lift 
gate valve check valve 


Ps VALVES ¢ PIPE FITTINGS © FIRE HYDRANTS 
P<] THE KENNEDY VALVE MFG. CO. © ELMIRA, N.Y. 
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... and put them back to WORK! 


ON’T feel sorry for your used Dart Unions if they are “corralled” and 
put back to work. Dart Unions are made to be used over and over 
again—and give reliable, tight-joint performance each time, too. 


Here are some reasons why Darts can “keep on going” after ordinary unions 
are forced to quit. Darts have matched bronze seats, ground to true-ball 
surfaces for correct, leak-proof seating . . . clean-cut threads that prevent 
scoring ... extra heavy bodies and nuts made from High-Test Air Refined 
Malleable Iron that withstands rough han- 

dling. 


If you still have any used Darts idling their 
time around your plant, head them for “the 
last round-up”—and get them back on the 
job. If you need new Darts, see your sup- 
plier today. 


E. M. DART MFG. CO., PROVIDENCE, R. I. 





NEW EQUIPMENT 


Information that you desire about any 

equipment will be gladly furnished 

without obligation. WRITE TO 
POWER PLANT ENGINEERING 








Dehydrator Prevents 
Corrosion in Packing 


War Goods 


A SIMPLE, quick technique for pack- 
aging guns, engines, planes and machinery 
to prevent rusting and corrosion damage 
during the weeks and months that these 
metal war implements lie in freighter 
holds and dockyards has been made pos- 
sible by the development of a chemical 
that not only can suck half its weight 
in moisture out of damp air, but also 
signals workmen when the humidity in- 
side a war package rises above the point 
where rust occurs. The chemical is 
granular silica gel made by the Permutit 
Company. 

Till World War II, metal war goods 
were coated or “slushed” with heavy 
grease to keep moisture off. The grease- 
coated parts then were de-greased in 
solvent or vapor-baths before assembly— 
which delayed putting munitions to work 
at the front and multiplied the work of 
harassed mechanics. 


With silica gel this time-consuming 
de-greasing is eliminated and equipment 
arrives ready for use. The chemical 
protects metal parts by keeping the hu- 
midity of the entire package below 20 
per cent—at which point corrosion cannot 
take place. Silica gel granules absorb 
half their weight of water by physical 
action and do not swell, dissolve, or have 
any chemical reaction during the absorb- 
ing process. 

By examining a humidity indicator in 
each package—a card containing cobalt- 
impregnated silica gel which changes 
color as the air within the package 
changes in humidity—inspectors can tell 
when the silica gel has absorbed its 
capacity of the moisture in the package, 
or if the moisture-proof wrapper is leak- 
ing. When the air is dry the cobalt 
granules are a deep blue, but as hu- 
midity in the package increases, the gran- 
ules change to violet through pink to 
white. 
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“Of course 
it can be done” 


Every year more equipment manufacturers incorporate Sarco steam traps 
and temperature control as a part of their original equipment, and Sarco 
strainers are used by the thousands for pipe line protection. It's good 
business — good insurance for the-satisfactory operation of the product. 
A few of the applications are shown on this page. 


Leading manufacturers 
of Quench Oil Coolers 
assure constant oil tem- 
peratures by fitting 
each unit with Sarco 


cooling controls. SARCO SCRAPER 
STRAINER OR OIL 
Ol. COOLING 
COIL FILTER 
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SARCO TR-21 
REGULATOR 








Dynamometer test sets held within 1% Hundreds of water heaters on mobile laundries 
degrees with Sarco Temperature Control. are equipped by the manufacturer with Sarco 
TR-52 regulators, 


TR-50 


Temperature 


i Ler 40 egulator 
=F recucator R 3 Manufacturer of metal 


‘ is washing machines stand- 
IPE SMALL AS POSSIBL i x 
= _— fe eae ardizes on Sarco TR-50 


i Manufacturers of de- ) control. 
‘ COLD WATER greasers use the Sarco 


F — TR-40 cooling control 























and the. Sarco vapor 
line control extensively. 


we 
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Many of the unusual Sarco applications have been in- The Sarco Hook-up 


stigated by customer requests. Give us a chance to say presi ort 


“It can be done.”’ design engineers. 
SARCO COMPANY, INC. 

475 FIFTH AVENUE 

NEW YORK 17,N. Y. 


Represented in Principal Cities SARCO CANADA, LTD., 85 Richmond Street, West, TORONTO, ONTARIO 


b 
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Copper Brew Kettle covered 
with 242” coating of B-H 
No. 1 Cement and finished 
Fi with B-H Weatherseal. 


@8 Use B-H WEATHERSEAL to 
Protect Exposed Insulation 


ae Se «~Cover all insu- 
lation exposed to infiltration 
of water or moisture with B-H 
Weatherseal. This Baldwin- 
Hill product is an emulsified, 
asphalt compound furnished 
ready-mixed in plastic form. 
By reason of its exceptionally 
high coverage and low per- 
centage of shrinkage, the per 
square foot cost is low. One 
hundred pounds will cover 55 


square feet of surface Y inch 
thick. After drying, dehydra- 
tion reduces the thickness to 
Ve inch, giving a smooth, com- 
plete seal over the entire area. 
You simply trowel it on. Stays 
permanently black—no fading 
or spotting. Send for generous 
sample of B-H Weatherseal 
and see for yourself how 
easily and thoroughly it 
works, 


2/4) BALDWIN-HILL CO. 


577 KLAGG AVE. + TRENTON2,N.J. 


NEW YORK, N.Y. + CHICAGO, ILL. - 


HUNTINGTON, IND. + KALAMAZOO, MICH. 





_ In corrosion-proofing an aircraft en- 
gine, bags of silica gel are tied to each 
cylinder and placed in other strategic 
spots and the humidity indicator card 
is attached to one end of the engine. A 
moisture-proof bag is drawn over the 
engine before crating, and a transparent 
plastic window in the shipping box per- 
mits inspectors to check the indicator 
card without disturbing the wrap. Guns 
and other ordnance items are similarly 
sealed and crated. 


Rotary Hand Pump 

AN ALL-BRONZE rotary hand pump, 
that develops a pressure of 125 psi and 
has a capacity of 1.5 gpm, has been 
designed by the Blackmer Pump Co., 
Grand Rapids, Mich. This new unit 
is being furnished to the U. S. Mari- 
time Commission and is used for 
high-pressure hand pump applications 
aboard ship, such as handling certain 
types of lube oils and fuels. 

= se eae 





In addition to its marine uses, the 
pump has a number of industrial and 
commercial applications, chiefly in con- 
nection with hydraulic control devices 
and other equipment where high pres- 
sure, hand-operated pumping units are 
required. The new pump will become 
a standard unit in the Blackmer line of 
rotary hand pumps. 


50,000-Volt Portable 
Test Set 


A NEWLY DESIGNED 50,000-v portable 
test set for use on single-phase, 115- or 
230-v, 50- or 60-cycle circuits has been 
announced by the General Electric Co. 
The set is intended for application in 
cable factories, industrial plants, cen- 
tral stations, laboratories, and wherever 
high voltages up to 50,000 v are re- 
quired for testing electric apparatus or 
insulating materials. 

This 50,000-v (5-kva) portable sect 
combines in a compact unit an oil- 
insulated testing set, a highly accurate 
indicating voltmeter, a voltmeter selec- 
tor switch, and complete control equip- 
ment, such as air circuit breaker, line 
switch, foot switch, and induction volt- 
age regulator. The testing transformer 
is designed with liberal safety factors 
to withstand the stresses encountered 
in testing service. A screened safety 
guard separates the operator and the 


November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill, 














BRRERTRET eae Fas 13 fall HL IN aie ans nesseesenienrs nt 
RRER TERETE Ra Bigaras exaaet Hh i 

é aan geaza2et3 ane > spi apaasapa: 
sll abealbae Baltes ated wiaaes Ly HE 


ee Ss 
—— a * : es Ss Le 
’ ep Saree Ea —— « i wd 


Pentagon Building, Arlington, Va. 
Charles S. Leopold, Mech. Eng. 
Baker-Smith & Co., Inc.—Mehring & Hanson—Heating 
Contractors 
Fred Brutschy Co., Plumbing Contractors 
Carlson Bros., Power Piping Contractors 


The Pentagon Building, Arlington, 
Va., occupies a gross area of 6,000,000 
sq. ft., has sixteen and one-half miles 
of corridors and houses forty thousand 


persons. 


Uncle Sam put Fairbanks Valves to the 
“acid test’, with the result that the ma- 
jority of the valves in this gigantic struc- 


ture are “Fairbanks’”’ 


Isn’t the judgment of the men who 
chose Fairbanks Valves for this enormous 


building a safe guide for you to follow? 


Fairbanks Valves are made in bronze 
and iron, in types and sizes for practically 
every service. Write for Catalog No. 42 


and name of our nearest distributor. 





ee 
_f 


BACK THE BOYS AT THE FRONT. BUY WAR BONDS 


THE FAIRBANKS COMPANY 
393 Lafayette St., New York 3, N. Y. 
Boston, Mass. Pittsburgh, Pa. 
Distributors in Principal Cities 


Fairbanks 777777 tenewante Valves 
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CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 
can be made effective for following month's issue. 


POWER PLANT ENGINEERING 














high-voltage bushing, and a red light 
warns the operator whenever the set 
is energized. 

The indicating voltmeter has a large 
dial which shows the applied test volt- 
age in kilovolts. For greater accuracy 
throughout the complete range, the 
meter has a double scale—one for volt- 
ages up to 25 kv and the other for 
voltages from 25 to 50 kv. The meter 
is connected to voltmeter coil wound 
on the main transformer. It gives a 
highly accurate indication of the actual 
test voltage under all conditions. 

The three-wheel truck on which the 
set is mounted is provided with roller- 
bearing mounted wheels, and a ball- 
bearing mounted swivel joint for the 
front wheel, providing easy portability. 


Radiant Heater and 


Resistor 

A New REGAN radiant heater and 
resistor has gone through the develop- 
ment stage and has recently been placed 
on the market by Techtmann Industries, 
Inc., 828 N. Broadway, Milwaukee, Wis. 
This heater has demonstrated its ability 
to withstand ten:peratures up to 1700 F. 











ad) 


Designed for use in annealing ovens, 
electric furnaces—wherever high tem- 
perature radiant heat is required—the 
Regan Radiant Heater also serves as a 
resistor. The element consists of a helica 
coil of nickel chromium wire wound 
spirally around the refractory core. The 
binding posts and straps are of monel 
metal or nickel chrome, depending upon 
the user’s specifications, 
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purification i alg 
@ SAFE and SURE control of vapors and 
liquids in steam generating plants serving our 
War Industries is dependent on piping mate- 
rials having an inherent “plus” of strength 
and toughness. Drop Forged Steel Valves, 
Fittings, and Flanges made by Vogt continue 
to play a vital part in the smooth, efficient 
operations of America’s leading power plants. 


Catalog F-8 is the drop forged 
steel Valve and Fittings Blue Book. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


Branch offices: New York, Philadelphia, Cleveland, Chicago, Dallas. 
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THE “FRAHM” 


veces TACHOMETER... 







2. is Simple as ABC 













Above: Showing one 
method of mounting the 
Frahm Tachometer. 
Below, left: Frahm Hand 
Tachometer. 


Below, right: Frahm Per- 
manent Mount Tacho- 
meter. 


REVOLUTIONS 
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Consider the inherent simplicity of a 
tachometer that need only be mounted on 
or held in contact with the machine. 
It means: 


No belts, flexible shafts, gears, or electrical 
connections. 


No lubrication required; No maintenance. 
Independence from any outside source of power. 


And the Frahm Tachometer is as accurate 
as it is reliable. It functions faithfully with- 
out attention year after year because there 
are no delicate parts—no springs, jeweled 
bearings, pivots, weights, magnets or con- 
necting wires—nothing except a set of 
steel reeds, accurately calibrated and suit- 
ably mounted. 

Furnished in stationary and portable 
types ... for use on turbines, generators, 
motors, blowers, centrifugal pumps, 
Diesel-electric installations, etc. Various 
ranges available from 900 to 30,000 r.p.m. 

For a complete description of Frahm Ta- 


_chometers, together with list of types and 


ranges commonly supplied, write for Bulletin 
1590-PE. 


“FRAHM” VIBRATING-REED FREQUENCY METERS— 


operate on the same unique principle as Frahm 
Tachometers, except that reed vibration is pro- 
duced electrically instead of by direct mechanical 
contact. Unaffected by wave form or ordinary 
temperature changes. Switchboard, portable and 
miniature types in various ranges from 10 to 500 
cycles per second. Write for Bulletin 1695-PE. 


JAMES G. BIDDLE CO. + paitavetpatia7, Pa, 
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New Canton Stoker 


Canton De Luxe Wormfeed, Side 
Dump Stokers, manufactured by Canton 
Stoker Corp., 1100 Andrew Pl. S.W., 
Canton, Ohio, are now available with 
unit fan and motor mounting at the 
front of the stoker. The new model is 
called the “DELUXUNIT.” 


Easier operation is secured and very 
often valuable space is saved by com- 
bining all the working parts of the stoker 
at the front. Costs are usually lower 
with this arrangement, particularly when 
converting from oil, gas or handfiring. 

As the illustration shows, the DE- 
LUXUNIT is available not only with a 
full furnace front, but also available 
with lower front and ashpit doors only, 
as the job requires. 


Diesel Efficiency Dicl 


THIS NEW DEVICE. a Diesel Efficiency 
Dial, developed by Bacharach Indus- 
trial Instrument Co., 7000 Bennett 
Street, Pittsburgh, Pa., is intended to 
simplify the interpretation of Diesel 
engine indicator tests. It automatically 
correlates cylinder pressure and ex- 
haust temperature readings to show 
instantly defects in Diesel engine oper- 
ation. For instance, if the engine ex- 
haust temperature is high with a nor- 
mal cylinder pressure, the calculator 
indicates that there is scaling of cylin- 
der jackets. 
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The dial is designed as a time saver 
for any Diesel engineer and an aid for 
Diesel school instructors and students. 
While it is made primarily for users of 
the engine indicators made by Bacha- 
rach, a quantity has been allotted for 
educational purposes and copies will be 
= upon request while the supply 
asts, 


Curtain Type Damper 


Prat-DANIEL Corp., through its sales 
agent, The Thermix Engineering Co., 
Greenwich, Conn., is now the distribu- 
tor of the Heacon curtain type damper, 
three units of which are shown in the 
illustration. The damper consists of a 
large sheet of asbestos material which 
in the open portion of the damper is 
wound around a roller by means of a 
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Every time you hear of the industrial 

miracles that are being performed today, 

remember that wherever there is pro- 
duction there must be power and that, next to the men, the most 
important links in the chain of victory are the valves that control 
the liquids and gases that give power to industry. 


POWELL devotes to the manufacture of valves . . . and valves 
only . .. the skills developed through nearly a century of spe- 
cialized valve manufacture. 
Fig. 1323—Designed for MORE Power 
—A Class 1500-pound, 14-inch, Cast 
The Wm. Powell Com pany Steel welding end Gate Valve. It is 
equipped with top mounted, spring 
Dependable Valves Singe 1846 compensated, electric motor operator 


Cincinnati 5 Ohio for quick, positive opening and closing. 
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HENSZEY CONTINUOUS BLOWDOWN 


is SAVING EQUIPMENT, MANPOWER and FUEL 
in HUNDREDS of AMERICA’S POWER PLANTS 


@ Saving EQUIPMENT: The Henszey Blowdown System 
prevents priming, foaming and carryover... and also 
prevents the formation of scale by simple chemical 
treatment of the feed water. Boilers last longer and 
tube burns are kept at a minimum. The resultant clean 
steam makes packings last longer—reduces wear on 
rods and cylinders—reduces turbine blade erosion— 
prevents sticking of reducing valves, traps, etc.—pre- 
vents superheater burnouts. 


@ Saving MANPOWER: The Henszey System is com- 
pletely automatic. Boiler shutdowns and repairs are re- 
duced to a minimum. No man hours lost unnecessarily 
replacing packings, repairing or replacing rods and 
cylinder rings, turbine nozzles, turbine blades, valves 
and other equipment along the line. 


@ Saving FUEL: The Henszey System offers complete, au- 
tomatic blowdown without heat loss—a big fuel saving 
in itself. Then, too, boilers free from scale and sludge 
are more efficient—they require less fuel to produce 
the power load. 


Plan NOW for LOW COST POWER 


Send for our folder "Complete Automatic Control of 
Boiler Concentration." 


HENSZEY COMPANY 


Dept. C11 © Watertown, Wis. 


HENSZEY » 


CONTINUOUS BLOWDOWN 


Heat Exchangers 





Flow Indicators e Distillation Systems e 


Feed Water Meters @ Boiler Feed Regulators © Proportioning Valves 











suitable winding gear operated either 
manually or by means of a motor. To 
close, the weight of the roller pulls the 
asbestos sheet down over the seals 
located around the periphery of the 
duct. The steel checker frame supports 
the curtain against the chimney suc- 
tion, 


In design, the damper is readily 
adapted to replace older types in exist- 
ing plants and is particularly effective 
in the control of the flow of gases. 
One of its noteworthy applications is 
for shut off when a boiler or complete 
boiler plant is temporarily closed down, 
since, when closed, it forms a seal that 
is practically leak proof. 


Turbine Reduction Units 


COMPLETELY SELF-CONTAINED, indus- 
trial turbine reduction units of a new 
standardized line have been announced 
by the Cone-Drive Division, Michigan 
Tool Company, 7171 E. McNichols 
Road, Detroit 12, Mich. 

The line has been developed from the 
naval turbine reduction units produced 
for the U. S. Navy in large numbers in 
recent years. Built around the use of 
area-contact, double enveloping cone- 
drive gearing, these units are inherently 
more compact than would be possible 
with other forms of right angle drive 
gearing of equal load capacity. 


These units are being made available 
at this time in 2614 and 37 hp base rat- 
ings. Both types are designed to operate 
on input speeds of 5000 to 6000 rpm. 
The two basic units are available in a 
selection of standard ratios ranging from 
3% to 8 to 1. 
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Insidline installations in pipe from 2” I. D. to 
36” I1.D. are made with a cartridge type of 
insulation that is built up first and then drawn 
into the pipe. 


In larger diameters from 36” up to over 100”, 
a panel type of Insidline is built up on the 
inside of the pipe. 


Many new processes involve the pip- 
ing of flue gases, steam, petroleum 
gases, hydrogen, and fluid catalysts 
at temperatures up to 1500°F., 
pressures up to 300 pounds, and 
velocities up to 500 feet per second. 


Insidline, an internal insulation, was 
developed to enable ordinary car- 
bon-steel pipe, with its compara- 
tively light weight and low cost, 
to stand up under these conditions. 
The insulation holds the temperature 
of the piping to 750° F. or below, 
where the phenomenon of “creep” 
does not occur, and the pipe can be 
operated indefinitely at the usual 
stress allowances. The use of 
Insidline simplifies pressure-piping 
design, too, by reducing the number 
of expansion joints, bends, and 
other provisions for pipe expansion. 


If you have a high-temperature, 
pressure-piping problem, it will pay 
you to investigate Insidline. 


Send for descriptive booklet. + 


BALDWIN-HILL CO. 


577 KLAGG AVE. « 


TRENTON 2, N. J. 


NEW YORK, N.Y. © CHICAGO, ILL. * KALAMAZOO, MICH. © HUNTINGTON, IND. 





Self-contained, they are completely 
equipped with built-in oil pump and oil 
cooler, oil filter and pressure relief 
valve, pressure gage, thermometer, and 
oil level gage. The lubrication system 
is of the force feed type. 


Silver Babbitt 


_ THE CREATION of silver babbitt is a 
direct outgrowth of the shortage of tin, 
due to the war. The Battelle Memorial 
Institute of Columbus, Ohio, has made 
exhaustive researclf® to find a babbitt® 
metal that is comparable to tin-base bab- 
bitts. The ideal was to create a babbitt 
that would have the same _bondability 
and corrosion resistance as that of tin- 
base babbitts and which would retain its 
hardness at operating temperatures. with- 
out squeezing out. The answer was 
found in silver alloyed with a properly 
balanced lead base babbitt. 

This new silver babbitt metal is now 
produced by National Bearing Metals 
Corp., St. Louis, Mo., with the authori- 
zation of the Battelle Institute. 


Water Testing Cabinet 


W. H. ann L. D. Berz has announced 
the development of a new test set for 
boiler water control analyses which in- 
cludes all the necessary apparatus and 
chemicals for the determination of hard- 
ness, alkalinity, chloride, sulfite and 
phosphate. 








A special cabinet designed for use on 
table or wall is provided. All apparatus 
and chemicals are contained in the cab- 
inet, held in a secure position and ready 
for instant use. A portion of the opened 
cabinet door forms a convenient acid-re- 
sistant laboratory work table and a 
fluorescent light provides correct illum- 
ination for the tests. The protection 
afforded by the cabinet minimizes break- 
age and eliminates errors caused by dust 
and dirt. 


Lubricating Oil 


- e e 
Reclaiming Unit 

Youncstown: Mitter Co. of San- 
dusky, Ohio, has designed, built and 
delivered to the Marine Corps a mobile 
lubricating oil reclaimer for use back 
of the lines as the troops advance. 
Mounted on the trailer is a standard 
type Y-M reclaimer, a Diesel electric 
generating set, clean oil storage tank. 
fuel oil tank, the waterproof storage 
bins for refinery earths, filter papers 
and spares. 

In operation, a chargine pump con- 
veys the dirty oil from drums on the 
ground to the heating tank, where it is 
brought to a sufficient temperature in 
intimate contact with refinery earth to 
dissipate the volatiles. The heating 
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What determines 
Gauge Glass life? 


process is controlled by thermostats, 
and when the proper temperature is 
reached, the oil is dropped into.a trans- 
fer tank, then forced through a two- 
stage filter by compressed air and out 
to clean oil receiving drums. 

The reclaimers are built in eight 
sizes to meet any requirements for the 
purification of dirty lubricating oils 
from Diesel, automotive and aircraft 
engines, as well as for hydraulic, 
vacuum pump, and transformer oils. 





Climax Engineering Co. 
Begins Diesel Production 


; aie eee Two SOLID-INJECTION, compression-ig- 
The life of a Gauge Glass depends upon the glass from which it is made, the nition Diesel engines are now being 


precision with which it is manufactured and the installation. produced by Climax Engineering Co. 


A Pyrex brand Gauge Glass will withstand the shock of temperature of Clinton, Iowa, in addition to its line 
; ; of 8 to 480 hp gas engine generating 

changes that would instantly shatter an ordinary gauge glass. It resists the sets. Both new engines are 4-cycle, 
full Diesels, and intended for use as 
’ f : : light plants and as drives for pumps, 
retains its transparency. Special machines compressors, mills, mine equipment 
, ’ , 


draw these gauge glasses to uniform accuracy f marine service, etc. 





chemical attack of steam and, therefore, 


which reduces installation to a very minimum. 
That is why you can depend upon Pyrex 


Gauge Glasses to give long time service. 


Corning Standard Gauge Glasses 


A reproduction For low pressure service specify CorNING 


tual ci 3 
J“ cseacer net Standard Gauge Glasses. They are made to the 


color photo- x 2 
graph ubich il. same precise tolerances as are Pyrex High 


lustrates the i ~ 
appearance of Pressure Gauge Glasses. 


he P 1 ° P 
Red Line sa Stocked by all leading steam and mill supply 


Glass from di- 


rectly in front. houses. Coveing eit Gegsine Model D148 is a two-cylinder unit 


with a maximum rating of 22 hp. It 
may be equipped for pulley drive with 
or without clutch or clutch and reduc- 
tion gear or auxiliary power take-off. 
U It may be direct connected, on a 
j () I \ | NN (j single base, with a 15-kva generator. 
Fee Wisk ; _ Model D297 is a four-cylinder unit 
{¢ ‘ with a maximum rating of 44 hp. Drive 
Corning, New Yurk equipment similar to Model D148 may 
be furnished. A special feature of 
D297, however, is that a flywheel, 
clutch, generator or marine gears may 
be installed on either or both ends, pro- 
vided a radiator is not used. For elec- 
tric power and light, the D297 may 
drive a 30-kva generator. 
Among the features that make Cli- 


max Diesels reliable, low cost power 
plants are: 


The new engines are built with 
one-piece crankcase and cylinder hous- 
ing, replaceable chrome nickel iron cyl- 
inder liners, water cooled exhaust 


manifold, and are simply designed for 
accessibility. Space requirements are: 
D148 engine and equipment—46 in. by 


32 in.; D148 engine and generator—76 
in. by 32 in.; D279 engine and equip- 
ment—66 in. by 32 in.; D279 engine 
and generator—92 in. by 32 in. 


“PYREX” and “CORNING?” are registered trade-marks and indicate manufacture by Corning Glass Works 
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Straight Line Flow: Steam, water, air, oil, etc. 
flow through this valve in a straight line— 
nothing is in the path of flow to cause turbu- 
lence—therefore, peak flow is never a problem. 


inner valve is streamlined—no back eddies to 
hinder flow (see streamlined form above) — 
valuable when you want all possible fluid to 
go through the valve to meet peak demand. 


Turbulence eliminated by venturi approach 
to the valve seat. This eliminates turbulence 
—it means better flow. The inlet pressure is 
confined to a small cylindrical chamber, the 
same being advantageous for high pressures. 





STRAIGHT LINE FLOW 


© to insure maximum capacity 
e for close delivery pressure control 


© to save operating and maintenance cost 


Cash Standard Type 30-AP Valve 
gives precise control of fluid 
pressures, through a pilot con- 
nected to the pressure under 
control. For steam, water, air, 
and most fluids. 


Can be a pressure reducing valve 
or a back pressure valve de- 
pending on the way the control 
lines are connected. Pressures 
up to 600 Ibs. Sizes 2"' to 12"' 
screwed; 1" to 12'' flanged 
ends; wide variety of metals. 


%* The "1000" valve is single seated and its 
valve makes line contact with its seat ring 
which accounts for its tight closing char- 
acteristics. The unusually long diaphragm 
spring insures sensitive pressure control. 





Write for Bulletin 1000 


to get details on this 
Streamlined Valve for 
smooth even flow of 





(ASH STANDARD 
CONTROLS.. 
VALVES 


steam, water, air, oil, etc. 


A. W. CASH COMPANY 
DECATUR, 


Trouble-free service 
Smooth operation 
Tight closure 
Accurate regulation 
Elimination of failures 
Constant delivery 
pressure The Cash Standard Type 100 
No spoilage Controller above is operating an 
Maintenance needs 8"' Type 42-R Balanced Valve, 
practically zero automatically reducing 250 Ibs. 


ducti down to 125 Ibs. pressure, han- 
— production dling 200,000 Ibs. steam per hour. 


Z Type 100 Controllers have lots 
Cost-saving operation of operating power, enough for 
any size valve; are fully com- 
pensated; have adjustable range; 
are very sensitive. Bulletin 963 
covering the Controller and Bul- 
letin 965 covering the Valve give 
complete and interesting details. 
Write for them. 


ee ed B 
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For positive control of 
continuous blow-down 


CRSCHLR 6 


A NEW way for you to pre- 
vent heat waste by accurately con- 
trolling the flow rate of continuous 
blow-down is available in the lat- 
est Fischer & Porter development, 
the Magna-Bond Rotameter. This 
* meter is all metal (no glass) and 
is completely enclosed. The posi- 
tion of the rotameter float is indi- 
cated externally by means of a per- 
manent magnetic clutch. The Mag- 


na-Bond may be obtained as a 
plain flow rate indicator, or as re- 
corder, or recorder-controller. It 
may also be equipped with our new 
high accuracy Magna-Count inte- 
grator for totalizing the flow. The 
interesting details are all given in 
our latest bulletin on recording and 
controlling rotameters, No. 50-A. 
Just write if you wish a copy. 


You will be able to see our latest development at 
Booth 304-306—CHEM SHOW, NEW YORE, DEC. 6 to 11. 


5911 County Line Road 


FISCHER & PORTER CO. tarzoro, ra. 
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Evaporative Condensers 
with Built-In Air Filters 


EVAPORATIVE CONDENSERS with built-in 
air filters, to protect against impurities 
in the cooling system, are now avail- 
able in the Wat-R-Miser units of 
Drayer & Hanson, Inc., Los Angeles, 
Calif. 

The manufacturer states that proper 
filtering of the air eliminates or greatiy 
reduces clogging of lines due to im- 
purities in the system, plugged spray 
nozzles, excessive head pressures and 
pump maintenance, 


The new air filter feature is stand- 
ard equipment on all models in capaci- 
ties of five to 100 tons. The filter is 
all metal, built to be removed easily 
and washed or cleaned when neces- 
sary. 


Triple Expansion 
Marine Engines 


Iron FrrEMAN MANUFACTURING Co. 
is now one of the three largest builders 
of triple expansion marine engines in 
the United States. Two months after 
Pearl Harbor Iron Fireman took over 
an empty building, obtained machinery 
and machinists both of which were at 

a premium in war industry centers, and 
delivered its first engine for use on 
Liberty ships within five months. 


These engines weigh 270,000 Ib, have a 
stroke of 48 in. and have cylinders 
which range from 24% in. in diameter 
in the high-pressure-cylinder and 37 
in. in diameter i in the medium-pressure- 
cylinder to 70 in. in diameter in the 
low-pressure-cylinder. Iron Fireman is 
carrying on its production of commer- 
cial and industrial coal stokers in its 
plants in Portland, Cleveland, and To- 
ronto. Besides the marine engines, its 
war production includes airplane parts, 
machirie gun mounts, and hundreds of 
parts for army ordnance. 








NO CORROSION IN 
THERMIX CERAMIC 
DUST COLLECTOR 





Non-Priority Type 


Low temperature gases contain- 
ing sulphur do not affect the fire 
clay tubes now used in Thermix 
CERAMIC Dust Collectors instead 
of steel tubes. Neither do high tem- 
perature gases affect them. 





These fire clay tubes are even 
harder than steel, yet they weigh 
no more. 





One advantage of these prac- 
tically indestructible tubes is that 
they make it possible to install this 
Dust Collector outside of the plant, 
if desired, without any additional 
protecting structure. 


Another advantage is that 
Thermix CERAMIC Dust Collectors 
can be installed right now without 
a priority, because they are con- 
structed of non-critical materials. 
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In spite of the non-critical ma- 
terials used, this new Thermix Dust 
Collector retains all the features 
which have resulted in the high 
efficiency of the Thermix Steel 
Dust Collectors now used for col- 
lection of fine dusts, powders and 
fly-ash in connection with over 
Double Deck Arrangement 40,000,000 lbs. of steam capacity 


PRAT-DANIEL CORPORATION, Port Chester, N.Y. Pe® Bour- 


General Sales Agents Write for bulletin and full par- 
THERMIX ENGINEERING CO., GREENWICH, CONN. ticulars, or mail the coupon. 


Representatives in Principal Cities 


aye Pe a 
SQA 








THERMIZX ENGINEERING CO. 
Pirst Natl. Bank Bldg., 


T hy erm 1x Ce ra m Te _ Without gonigation om oar part, you | 
DU ya ee) EE a fe): 


Ceramic Dust Collector. 
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HINTS ON HOW 


TO PROLONG 


JOURNAL BEARING LIFE 


) 


There are five principal causes of bearing failures: (1) use 
of wrong bearing metal, (2) improper oil-groove design, 
(3) faulty bond between shell and lining, (4) incorrect or insuf- 
ficient lubricant and (5) presence of foreign particles in the oil. 
All can be overcome readily by applying normal precautionary 
methods. Here are a few suggestions. 


A good bond between shell and lin- 
ing is very important ... to prevent 
lining from cracking or loosening. 
Complete tinning is required to hold 
linings fast to shells. Anchor grooves 
are helpful where tinning is inade- 
quate. Write for particulars of 
Magnabond System for fuse bonding. 


LUBRICATION 


Whenever possible, bearing housing 
should be flushed out with kerosene, 
and dirt removed with compressed 
air, about once a year. Remove all 


flushing oil before fresh 

oil is added. Consult 

local lubrication engi- 

neer for lubricant to be 

used. 

BEARING METAL 

Most important point ‘of all is selection of 
bearing metal. 90% of bearings in use today 
are subject to uniform speed and only mod- 
erate pressure, as in electric motors, line 
shafting and general machinery. For such 


services, use Magnolia Anti-friction Metal. 
When bearings must stand heavy, sustained 


OIL GROOVES 


A good groove and chamfer arrange- 
ment produces a wedge action which 
forces lubricant around and under 
the shaft. Sharp grooves break the 
oil film ... rounded edges feed oil 
to the journal. 


INCORRECT GROOVE CORRECT GROOVE 
Deep with sharp edges Shallow with rounded edges 


INSPECTION 
Tightness of bearing should be 
checked every six months, as a loose 
shaft causes power loss and exces- 
sive bearing wear. Do not permit 
shaft to rub housing. When lining 
becomes badly worn, reline bearing 
at once. 





OBITUARIES 


J. E. Brobst 


J. E. Brosst, general consultant of 
the industrial control engineering division 
of the General Electric Co., died in 
Schenectady on September 30 after a 
brief illness. Mr. Brobst had been as- 
sociated with General Electric for 40 
years and is credited with many impor- 
tant contributions to the development of 
industrial control equipment. 

Mr. Brobst was a native of Mondovic, 
Wis., graduated from the University of 
Wisconsin in 1903, joining G-E’s motor 
design department at the Schenectady 
plant that same year. Later he became 
a design engineer in the industrial con- 
trol department. 

He was made manager of the com- 
pany’s Bloomfield, N. J., plant in 1929, 
but returned to Schenectady a year later 
to head the industrial control engineer- 
ing department as managing engineer, 
He continued in this post until January 
1, 1943, when he was appointed general 
consultant to the department. 


George C. Sawyer 


GerorGE C. Sawyer, a director of the 
Ebasco International Corp., formerly the 
Electric Bond & Share Co., died Septem- 
ber 20 at his home on Beach Terrace at 
Pines Lakes, He was fifty-six years old. 

Mr. Sawyer was a utility executive 
during most of his business career. He 
was formerly an officer of the Montpelier 
Light & Power Co., of Montpelier, Vt.; 
district manager of the Pacific Light & 
Power Co., at Yakima, Wash., and as- 
sistant general manager of the latter 
company’s Pacific system with head- 
quarters in Portland. He joined the 
Electric Bond & Share Co. in New York 
in 1929, 


Charles P. Teeple 


CuHartes P. Teepie, Vice-President 
and Director of Research of the Crane 
Packing Co., who died recently as the 
the result of an accident, pioneered nu- 
merous improvements and was widely 
recognized for his notable contributions 
to the mechanical packing industry’s de- 
velopment. 

Mr. Teeple held a doctor’s degree in 
metallurgy from the University of Mich- 
igan and was a member of the Society 
of Automotive Engineers and Illuminat- 
ing Engineers Society. 


Stuart J. Saks 








pressures, such as in rolling-mill machinery, — Sruarr J. SAKs, President of Morris up 

prank © hore mete HRN Wt Be Machine Works, Baldwinsville, N. Y., wil 
vee akiack touda, whick wackd cc ie died on Sunday, Sept. 5, 1943, at the age 

harder metals, use Defender. ¢ teach yet mal- of 52 years. He was a veteran of the I 

leable metal, Internal combustion engines and first World War and head of one of wa 

trap rock crushers are typical applications, Onondaga county’s largest industries out- rig 
“id ee side of Syracuse. Mr. Saks was born 

iii at Blossville, Pa., and went to Syracuse mo 

as a youth and received his college edu- unl 

NEW BULLETIN once at sy gine ig aie ons kin 
€ was a captain in the Second U. S. 

Write for FREE 8-page bulletin which gives Cavalry i Prag the last war but was sf 

many helpful hints on how to make bear- known best for his service after the EL} 

ings that will last . . . you will be under Armistice as assistant provost marshal in wil 

no obligation. Paris. With headquarters in Rue de St. th 

“aust {ratory Anne, he, hendied the cneee of ait Ameeri- ee 
can soldiers found A.W.O.L. in the 

MAGNOLIA METAL Co. e ELIZABETH, N. y.™. a — French capital. : gro 
oe Following the war, Mr. Saks was in 
newspaper work for a time and served 

MAGNOLIA BEARING METALS Senenceken santas fe 
York and the Associated Press in Pitts- A 
burgh. He then turned to manufactur- NEY 
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“In my business little things 
make a big difference!” 


N the surface a piping contrac- 

tor’s work looks simple: Just size 
up the specs and figure out a bid that 
will take the job! 


But that’s only the way in. If you 
want to do a good job and come out 
right on it, you’ve got to make every 
move count. And you can’t do that 
unless you’re working with the right 
kind of stuff. 


Take welding fittings: If Weld- 
ELLS* are specified I know the job 
will move. It will move because 
those permanent markings of size 
and weight on every fitting stop the 
groping, the false starts and the mis- 


takes—because those accurate quar- 
ter-markings help to guide the work 
—because the tangents make lining 
up easy—because the bright, lathe- 
cut bevels enable the welder to do a 
better job faster. 


When I say this, I’m not overlook- 
ing the specifier’s end of the job, 
either. It seems to me that any engi- 
neer will concede that WeldELLS are 
more than “equal” to any other fit- 
tings on a purely engineering basis. 


For better welded piping at lower 
cost give me WeldELLS—the welding 


‘ fittings that have everything! 


Weld ELIS 


%& WeldELLS alone have all 
these features: 

© Seamless — greater strength 

and uniformity. 

@ Tangents—keep weld away from 

zone of highest stress—simplify 

lining up. 

© Precision quarter-marked ends 

—simplify layout and help insure 

accuracy. 

© Selective reinforcement — pro- 

vides uniform strength. 

©@ Permanent and complete identi- 

fication marking—saves time and 

eliminates errors in shop and field. 

© Wall thickness never less than 

specification minimum—assures full 

strength and long life. 

© Machine tool beveled ends —pro- 

vides best welding surface and ac- 

curate bevel and land. y 

©@ The most complete line of Weld- 

ing Fittings and Forged Steel 

Flanges in the World — insures 

complete service and undivided re- 

sponsibility. 


TS 
- MBS 


Cw i 
WeldELLS are just one of many Taylor 
Forge products that are vital to war and 
victory. An example is huge rolled steel 
rings—an important part of U. S. tanks 
now in action. 


* WeldELLS and many other Taylor Forge products are produced in Byers Genuine Wrought Iron. 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
NEW YORK OFFICE: 50 CHURCH ST. © PHILADELPHIA OFFICE: BROAD ST. STATION BUILDING 
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ing and had executive positions with 
several companies before he joined the 
Baldwinsville company about three years 
ag 


0. 
Mr. Saks was made president of the 
Morris company two years ago, directing 
it in increasing activities as it became 
busy with war work. 

He also was active in the civic life 
of his community. 


MANUFACTURERS’ 
PERSONALS 


American Locomotive Co. has an- 
nounced the appointment of Lawrence 
B. Jackson as Director of Engineer- 
ing, Diesel Division, effective October 
1. Mr. Jackson is a graduate of 
Stevens Institute of Technology, has 
had a wide range of experience in the 
internal combustion engine field and 
has contributed to various technical 
journals on subjects relating to intern- 
al combustion engines. He is the in- 
ventor of an’ interlock hydraulic con- 
trol for water gas manufacturing and 
an exhaust silencer. 

Cochrane Steam Specialty Co. 
Boston, Mass., announces the addition 
of Joseph B. Grinnell to its organiza- 
tion. Mr. Grinnell is a former asso- 
ciate of The Whitty Manufacturing 
Co., and has also been connected with 
the electrical staff of one of the large 
Army installations in New England. 
The Cochrane Steam Specialty Co. 
represents, in New England, the Coch- 
rane Corp., the Hays Corp., the Reli- 
ance Gauge Column Co., the Northern 
Equipment Co., The Roto Co., the 
Wheelco Instruments Co., the Buf- 
falo Meter Co., the American Arch 
Co., the Taylor Instrument Cos., the 
Vulcan Soot Blower Corp., and the 
Fairfield Engineering Co. 

Cutler-Hammer, Inc., of Milwau- 
kee, Wis., has announced the appoint- 





Installations ment of W. E. Addicks as manager 
Include: of its — York ——— — In 
, Se : his new duties Mr. Addicks will have 
US. Federal Conses Tight under every condition of service and diet weerties ol ax tor Oe 
Pittsburgh, Pa. pressure—WILLIAMS-HAGER Flanged company in the entire New York sales 
(Above) ee ou — —" the 
i ; employ of Cutler-Hammer, Inc., as an | 
Tennessee Valley Silent Check Valves assure unrestricted and engineer beinendlatity sien ae gradu. é 
cams H jqui ated from Cornell University in ; 
Penmaes, 1.0. uninterrupted flow of liquids. No webs to Se a a years serve d be che ) 
Statler Hotel, thd i iti engineer at the New York works. 
Washington, D.C. hamper flow . Sy een ee Prior to his new appointment Mr. ] 
Mulien Ast Gallery, .. . and of simple, compact design. Addicks was in charge of the Boston 1 
Washington, D.C. ; Sales Office. € 
il Available in iron, semi-steel, bronze, cast Robert J. McKay has been elected t 
Mew Vouk tle , chairman of the American Society 
steel, stainless steel or monel... 1” to for Testing Materials Committee B-8 : 
Kaiser Co., Inc., - y on Electrodeposited Metallic Coatings. | 
Fontana, Calif. 20” inclusive, pressure resistant to 6000 This committee was formed in 1941 : 
Standard Oil because recognition of the corrosion U 
indiana) pounds. resistance and other valuable proper- 
Whiting, Ind. ties of properly controlled electrode- 7 
posits had raised many. questions in c 
American Society Testing Materials S 
Committees dealing with iron and " 
THE steel, non-ferrous metals and with 
VUSLAMS AUGE corrosion, and it was agreed that a 
permanent standing committee on 
electroplating would simplify the So- i 
COMPAN Y ciety’s work in setting up specifica- R 
tions, recommended procedures and te 
Pump Valves ...Water Gauges... Gauge test programs. Mr. McKay is chem- y 


Write for this 


Cocks... Pump Governors... Steam Traps 
Feed Water Regulators ... Water Columns 


3000 Pennsylvania Ave., Pittsburgh 12, Pa. 





ical engineer, Nickel Sales Depart- 
ment, the International Nickel Co. 
Inc., and is closely connected with 
activities in electroplating. He has 
been elected to serve during the unex- 
pired term of the late Professor E. M. 








144 November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 





Baker of the University of Michigan. 
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Aone the many progressive stations. taking advantage of better 
coal sizing to improve boiler performance and effect worth while coal 
savings is the Springdale Plant of West Penn Power Co. 


Here, two AMERICAN Type 38-S Crushers reduce coal from run of 
mine to screenings—properly size it at the rate of 200 tons per hour 
each—and at a total cost of less than a penny a ton, including main- 
tenance, power, labor and depreciation and interest on investment. 


“AMERICANS” differ from other centrifugal crushers in that their 
housings are heavy steel castings reinforced with ribs that make them 
unbreakable from any crushing strain. 


Then, too, in the “AMERICAN” coal is actually SPLIT rather than 
crushed. This result is achieved through a reversible manganese steel 
Shredder Ring—an exclusive “AMERICAN” development which 
makes it possible, by a simple adjustment, to size coal for top economy 
with stoker or pulverized fuel. 


Your plant, too, can undoubtedly benefit by the use of AMERICAN 
Ring Crushers for better coal sizing. Complete performance data, 
together with a list of users in industrial plants or central stations like 
yours, will be sent on request. 


AMERICAN PULVERIZER COMPANY 


ORIGINATORS AND MANUFACTURERS OF 











RING CRESS 


Found Only In 
AMERICAN CRUSHERS! 


This reversible Manganese Steel 
Shredder Ring is a patented fea- 
ture only found in American Roll- 
ing Ring Crushers. It splits the 
coal instead of crushing it which 
assures a uniform size of crushed 
coal. An adjustable grinding plate 
makes it possible to obtain prop- 
erly sized coal for either stoker or 
pulverized use. The crusher can be 
adjusted to make a maximum or 
minimum amount of fines. ... . 


1429 Mackiind Avenue 


St. Louis, Missouri 


HERS AND PULVERIZERS 
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Eric E. Backlund has been made 
sales manager of Goulds Pumps, Inc, 
Seneca Falls, N. Y. Mr. Backiund 
came with the company in 1923, two 
years later joined the export depart- 
ment and until 1932 traveled exten- 
sively in Central and South America. 
He was then made manager of 
Goulds’ Philadelphia office and served 
in that capacity until he returned to 
the headquarters office in 1935 as as- 
sistant sales manager, which position 
he has held until his present post. 

Jenkins Bros. has appointed Alfred 
M. Street publicity manager in which 
capacity he will direct the advertising 
of all the company’s products. Mr. 
Street has been associated with Jen- 
kins Bros. for the past 12 years, first 
in Bridgeport, Conn., where the valve 
plant is located, and for the past 
seven years in the firm’s New York 
office. In his new position he suc- 
ceeds Charles C. Chamberlain who 
has been made general sales manager. 


an AMERICAN INDUSTRY that is | S272 Zscttis Se, has announced 
nett as manager of the Specialty Divi- 


helping keep ours the BEST sion of the company’s electronics de- 


f — In this —_-~ Pe Ben- 

nett will be responsible for the engi- 
FED NATION in the WORLD neering, manufacturing, and sales op- 
erations of that division. 

In spite of being hampered by manpower, equipment and supply shortages, the E. H. Howell, manager of General 
food processing industry is nevertheless coming through with more food than has Electric’s Toledo office for the past 
ever been processed in the history of our nation. 13 yr, has been appointed manager 

While many new plants mushroomed and much new equipment was installed, the of the company’s meter and instrument 
bulk of this record-breaking production was accomplished by demanding more division as of September 1, according 


work from equipment that had been installed before "Pearl Harbor." er ae Ge ae Pe 


Division. Mr. Howell succeeds W. F. 
HENSZEY FEED WATER METERS Howe, a veteran of 43 years’ service, 
who is relinquishing his responsibili- 
ties but will continue as a full-time 





for example have been in use for many years in practically every type of food 

processing plant in the country. They were chosen at the time for their rugged eee 

construction—their accuracy—and for simplicity of installation. consultant of the division. 
Simultaneously, it was announced 


When the demands of war required a new high in output, the Henszey Meters : $ : 
oe part along with the other equipment to help bring about this miracle of <a py eal ad ee 4. 
Production. Tombaugh of that city had been named 

If you have a liquid measuring > manager of the company’s Toledo 
problem in your war work, con- . office, succeeding Mr. Howell. 
sider Henszey Meters. They ac- Nes Harry A. Erb has joined the 
curately measure boiler feed Worthington Pump and Machinery 
water, boiler blowdown, conden- Corp. organization as service manager 
sate, free running chemicals and of the Moore Steam Turbine Division, 
other hard-to-measure liquids. Wellsville, New York. His experi- 
They are equally accurate at : ence covers the servicing of steam 
high or low flow—high or low : turbines, electric generators and all 
pressures—on reciprocating or related equipment since his graduation 
centrifugal pumps. Calibrations: from Cornell University in 1928. 
can be made to read in gal- : Richard P. Brown, chairman of the 





lons, pounds or cubic feet at ' i.) board of the Brown Instrument Co. 
any specified temperature. The ' and vice president of Minneapolis- 


entire meter is easily installed Honeywell Regulator Co., who for the 
right in the line. past 18 — has on ae as 

H H ‘ regional consultant to the efense 
Phen dtess ey h Sa tl Plant Corp., subsidiary to the RFC, 
roblem will save time has been named deputy director of the 
; War Production Board, Third Re- 


HENSZ EY CoO Sizes from 10 g.p.m. to 1200 g.p.m. cold gion. Mr. Brown’s new duties will 
° water steady flow rating. Pipe connection include maintenance of maximum pro- 

Dept. C11 ¥%,"" to 6"—special sizes to order. duction in plants engaged in war work 

in coordinating of efforts in the pro- 


Watertown, Wis. duction drive of the Labor and Man- 


agement Consultation Division ol 
es WPB in Pennsylvania, New Jersey, 
Delaware, Maryland and Virginia. He 


will act as liaison officer on all man- 
power problems in which WPB is in- 
terested. bo. 
FEED WATER METERS Thomas I. Phillips, Vice President 
of the Westinghouse Electric and 
Manufacturing Co., has been appointed 
head of the company’s Pittsburgh 
divisions. Mr. Phillips succeede 
A. C. Streamer who was named As- 


Flow Indicat @ Boiler Feed Regulators e Proportioning Valves / A 
nian - ° <i 7” sistant to the President with head- 
quarters in Pittsburgh. 
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MIDWEST “STANDARD” 
Butt-Welding Elbow 


The difference between the two types of welding 
elbows shown above is in their dimensions. The 
“American Standard” elbow has a center-to-end 
dimension equal to one and one-half times the 
nominal pipe size. The Midwest “Long Tangent” elbow 
has tangents (straight ends) equal to one-fourth of 
the nominal pipe size; the center-to-end dimension 
is one and three-quarters times the nominal pipe size. 
Important among the advantages of the long tan- 
gents are: (1) pipe and fitting more quickly and accu- 
rately lined up, (2) weld removed from point of 
maximum bending stress, (3) less pipe required, (4) 


Gs IMPROVE 
LDING FITTIN 
MIDWEST Ween puce PIPING COSTS 


DESIGN AND 


Vy a | “~ cS iit 
00t 1228 


a) 


MIDWEST “LONG TANGENT” 
Butt-Welding Elbow 


short nipple and extra circumferential weld frequently 
eliminated, (5) slip-on welding flanges easily used, 
etc. There is no increase in price for Midwest “Long 
Tangent” Welding Elbows. 


Both types of elbows have all other advantages that 
result from the unique Midwest manufacturing process: 
final working of metal in compression (which means 
exceptional dimensional accuracy and uniformity), 
stress relieving, exact included angle, true circular 
cross-section and uniform wall thickness. For all the 
facts about Midwest Welding Fittings, ask for 
Bulletin WF-41, 


MIDWEST PIPING & SUPPLY CO., INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
Plants: St. Louis, Passaic (N. J.) and Los Angeles 

Sales Offices: Chicago—645 Marquette Bidg 

Shell Bidg. @ Los Angeles—520 Anderson St. e New York—(Eastern 

Division) 30 Church St. ¢ Tulsa—533 Mayo Bidg. 


sf Rasen aR RRR A 
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SHCAMCEHES 0 cross 


flow of gases over your boiler’s heating 
surfaces and you increase steam output. 
it’s as simple as that with Enco Baffles 
installed in your boilers. 


Scientifically tapered gas passes and 
curved baffie surfaces put every square 
foot of heating surface to work, maintain 
efficient gas velocity, eliminate’ bottle- 
necks, eddy currents, dead gas pockets. 


D raft losses reduced. Less steam needed 
for cleaning, because soot blowers work 
more effectively—and need be used less 
often with Enco Baffles. 


A pplicable to any design of water-tube 
boiler, fired with any type of fuel. Every 
installation individually designed on the 
basis of 25 years’ experience in this 
highly specialized branch of engineering. 
Installed by skilled mechanics, using se- 
lected materials. 


Write for BULLETIN BW40 


Gives important data on modern baffle construction 


Linco Streamline Battles 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 





A year after he came to Westing- 
house as a tool maker in 1915, Mr. 
Phillips was made a foreman and in 
1919 he was transferred to East Pitts. 
burgh for time study work in the: 
Railway Department and the Copper 
Mill. In rapid succession he advanced 
through various executive and map- 
agement positions in the factories and 
in February, 1941, he was named As- 
sistant to the President in charge of 
a headquarters manufacturing staff 
with supervision over several impor- 
tant divisions of the company. Mr. 
Phillips was elected Vice President of 
the company in November, 1941, 


MANUFACTURERS’ 


Army-Navy “E” Awards 
Cutler-Hammer, Inc.* 
Milwaukee, Wis. 
Fitzgibbons Boiler Co., Inc. 
New York, N. Y. 
The Fulton Sylphon Co.* 
Knoxville, Tenn. 
Link-Belt Co. 
Caldwell Plant, Chicago. 
Philco Corporation* 
Philadelphia, Pa. 
Maritime Commission “M” Awards 
Iron Fireman Mfg. Co.* 
Portland, Oregon. 
Jenkins Bros.* 
Bridgeport, Conn. 
Trill Indicator Co.* 
Corry, Pa. 


*Star added for sustained high achieve- 
ment in production of war equipment. 


The Ohio Injector Co. has re- 
cently completed and placed in oper- 
ation a large new manufacturing plant 
at Wadsworth, Ohio, for the large 
scale production of the new OIC cast 
steel valves. This plant, which con- 
tains a quarter of a million square 
feet of floor space, is equipped with 
the most modern precision equipment 
and is now in full production with 
’round the clock schedules to meet all 
demands. 


Production includes the complete 
range of gates, globes, angles an 
checks in the 150 psi series, with the 
300 psi series soon to be in produc- 
tion. This is to be followed by the 
manufacture of valves in the 400 and 
600 psi classes. All of these valves 
embody an important and patente 
OIC: feature permitting easier and 
speedier repacking under pressure. 
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Think of every feature you want in an auto- 
matic controller for steam pressure — and 
you'll find the answer in a Fisher Type 92. 


IT’S ACCURATE . . pilot control is extremely sensi- 
tive to flow changes and maintains desired reduced 
pressure. IT’S FLEXIBLE . . two pilot assemblies for 
high or low pressure service, easily adjusted to 
your requirements. IT’S STURDY . . high-tensile 
bodies and diaphragm casing of rugged ribbed con- 
struction— inner parts Duromite bronze, stainless 
steel or special as ordered. IT’S COMPACT .. and 
has unusually large capacity. 10 sizes, 42” to 2” 
screwed or 1” to 6” flanged. No special wrenches 
needed for servicing. 


These are the reasons why power engineers 
prefer the Fisher Type 92—and why they 
have chosen the Type 92 for literally thousands 
of installations. Write for Bulletin Cl. 


RUSE 


Fisher Type 92—equipped with low 


a! pressure pilot. High pressure pilot avail- 
* navy 


able and interchangeable. 


GOVERNOR COMPANY 


@ 1017 FISHER BUILDING @ 


MARSHALLTOWN, IOWA 
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Robert A. Emmett, President and 
Chairman of the board of Detroit Rex 
Products Co., metal cleaning engi- 
neers, has announced that Detrex 
Corp. replaces Detroit Rex Products 
Co. as the new firm name. Ownership, 
company policy and management will 
remain unchanged. The trade name 
“Detrex,” a word now widely rec- 
ognized in the metal cleaning industry, 
is therefore particularly significant in 
the new title. 

Shell Chemical Co. has merged with 
its parent corporation, Shell Union Oil 
Corp. The business formerly con- 
ducted by Shell Chemical Co. will be 
continued by the Shell Chemical Divi- 
sion of Shell Union Oil Corp. 

Tube Turns, of Louisville, Ky., has 
opened two new West Coast offices. 


T. H. Pike, Jr., district manager for 
the Pacific Coast area, is now located 
at 2611-12 Russ Building, San Fran- 
cisco. Since October 15 a second 
office has been maintained in Room 
422-A, Smith Tower Building, Seat- 
tle 4, Wash. In this office John M. 
Hartley, formerly of the Los Angeles 
office, will handle matters pertaining 
to Washington, Oregon,-and British 
Columbia. The Los Rensins office was 
closed October 15. 

Welded tubing manufacturers who 
make tubing for heat transfer appara- 
tus consider it advisable to mark each 
length of welded tubing that is pro- 
duced for this use with a suitable sym- 
bol. Each manufacturer has an indi- 
vidual symbol to use in this way for 
identification of his product. A chart, 
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BACK THE ATTACK! 


WILSON ECT SERIES 

TUBE CLEANER CLEANS 

ALL BENT TUBES BETTER, FASTER 
AND MORE ECONOMICALLY 


BUY WAR BONDS AND STAMPS! 
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Send for a Copy of our 40-page Catalog 
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THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 
THE WILSON BUILDING 


21-11 44TH AVE, 


LONG ISLAND CITY, N.Y. 





copies of which are available from thie 
Formed Steel Tube Institute, Cleve- 
land, Ohio, has been prepared show- 
ing the symbols of all companies who 
manufacture welded steel tubing jor 
heat transfer apparatus and who are 
reported as having adopted this iden- 
tification procedure. 


NEWS FROM 
THE FIELD 


Steam for New 
Kropp Forge Plant 


AT THE NEW DROP FORGE plant of 
Kropp Forge Aviation Company, built 
for the mass production of airframe 
drop forgings, a boiler plant has been 
installed to generate steam for the drop 
hammers and all piping for distributing 
it through the plant is installed in a 
pipe tunnel. This gets the piping out 
of the way of cranes and other equip- 
ment but leaves it fully accessible for 
maintenance and alterations. | 

The new power plant contains three 
611-hp water-tube boilers, operating at 
120-160 psi pressure, generating steam 
for the drop hammers, which range 
from 3,000 to 20,000 Ib in rating. The 
exhaust steam is used for plant heating 
and boiler feed. The boilers are 
equipped to burn either gas or oil. Gas 
is burned in summer, when it is more 
economical under local seasonal rates, 
and oil is burned in winter when the 
reverse is true. A modern water treat- 
ing system, is included in the power 
plant’s equipment, and all operations 
are checked by flow meters and other 
approved control devices. 





View in main pipe tunnel of Kropp Forge 
Aviation Co. 

The pipe tunnel, a view of which is 
shown, is 6 ft 6 in. square in cross- 
section. An 8-in. main steam pipe line, 
with heavy asbestos-magnesia insula- 
tion and suitable expansion joints, con- 
ducts the high-pressure steam through 
the tunnel to the forge shop, where it 
is distributed to the drop hammers 
through branch lines. The return line 
to the boiler house is a 14-in. pipe, 
likewise insulated. A 4-in. air line car- 
ries compressed air through the tunnel 
to the hammers, air lifts, scale-blowing 
equipment, the grinding shop, and to 
the inspection department, where it is 
used in connection with the Magnaflux 
equipment. Air cleaners or separators 
are installed in this line to provide 
clean, dry compressed air for all appli- 
cations. Two oil lines—feed and return 
—each 2 in. in diameter, carry oil to the 
forge shop furnaces, which are com- 
bination oil and gas-burning. 
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THESE ALDRICH-GROFF “POWR-SAVR” PUMPS... 


... hold boiler water levels to close limits! 


Even with the widely fluctuating steam demands as indicated in the steam 
flow chart af the left, two ALDRICH-GROFF Controllable Capacity “Powr-Savr” 
Pumps have automatically maintained boiler water: levels within one inch of 
the desired point as consistent practice during the more than 2 years of their 
operation to date. Each of these O-to-4” variable-stroke vertical triplex pumps 
is driven by a 20-HP constant speed motor and feeds one 40,000-lb. per hr. 
boiler, with power consumption almost directly proportional to pump delivery. 


The use of these pumps with unit feed systems eliminates the pressure and 
power losses associated with throttling-type feed-regulating valves. The pump 
offers the advantages of feed system simplicity, efficiency and mechanical 
reliability for the small and medium boiler plant using medium and high steam 


Typical St Flow Chart f wae . 
| Piller Minstrel pressures, and for de-superheater feed service in even the largest power stations. 


24-hour period showing the widely 
varying steam demands from boil- 
ers fed by Aldrich-Groff Control- And at sea these same advantages have called for the installation of Aldrich- 


lable Capacity ‘ Powr-Savr"’ Pumps Groff “Powr-Savr” Pumps on more than 100 ships. 
in a large eastern brewery. 


Write today for bulletins and material giving full 
details, sizes and ratings of Aldrich-Groff Pumps. 


THE ALDRICH PUMP CO. acacthen Stn, 
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Get Old Valves Back On Their Feet Again 


—at less than half of the new valve cost 


FOR VICTORY’S SAKE reclaim all your Iron, Steel 
or Brass valves. Every old valve put back in service 
means that another new one is available for vital war 
industry—to keen production lines flowing. 

Send us those leaky old gate and globe valves you 
had planned to discard. Our experienced “Valve 
Doctors” will repair worn seats, discs and other 
parts, Our charges never exceed 50% of the original 
valve price; and they usually run around 35%. We 
a ene costs both ways on valves that can’t 
be fixed. 


For Victory, Salvage Old Valves—Send Them To 
THE COMBUSTION EQUIPMENT & INSULATION CO. 
Factory at Greenlawn and Erie R. R. Tracks, Lima, Ohio 
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C. F. Kettering Heads 
TINU Committee 


FRANKLYN B. Snyper, president of 
the Technological Institute of North- 
western University, has announced 
that eleven of the natipn’s leaders in 
business, industry, and technical educa- 
tion will serve on a new advisory com- 
mittee on the development of this 
institute. 

Charles F. Kettering, vice-president 
of General Motors Corp., will be chair- 
man of the committee, which will coun- 
sel with the University on matters re- 
lating to the future educational and 
research programs of the Institute in 
the fields of science and engineering. 
Four years ago Mr. Kettering acted as 
an adviser for the Technological Insti- 
tute, being selected in that capacity by 
the late Walter P. Murphy, railway 
supply manufacturer, who founded the 
Institute in 1939 

Members of the committee from 
business and industry include Henry J. 
Kaiser, shipbuilder and industrialist: 
Juan Trippe, president of Pan Ameri- 
can Airways; James S. Knowlson, 
president of Stewart Warner Corpora- 
tion and former assistant chairman o! 
the War Production Board; Gen. Rob- 
ert E. Wood, chairman of the board of 
Sears Roebuck and Company; Ralph 
Budd, president of the Burlington Rail- 
road; and Paul E. Klopsteg, president 
of the Central Scientific Company. 

In the field of technical education, 
the committee includes four presidents 
of engineering schools: Karl T. Comn- 
ton, Massachusetts Institute of Tech- 
nology; Robert A. Millikan. California 
Institute of Technology; William E. 
Wickenden, Case School of Applied 
Science; and Robert E. Doherty, Car- 
negie Institute of Technology. 

The new committee will concern 
itself primarily with the program and 
activities of the Institute in the post- 
war era. It will counsel the Institute 
on such important subjects as_ the 
future of engineering in America and 
abroad, the relations between the Insti- 
tute and industry, the field of theoreti- 
cal and applied research, the devising 
of curricula in engineering and science, 
and new techniques in engineering 
education. 

The Institute conducts its educa- 
tional program on the “cooperative 
plan,” under which the student alter- 
nates three months of study on the 
campus with an equal period of work 
in industry. 

At present, in addition to training 
engineering students, the Institute is 
engaged in many services essential to 
the war effort, including governmental 
research and the technical training of 
military personnel. 


Engineers Advanced 
by PSE&G Co. 


Jacos T. Barron, vice president in 
charge of electric operation, Public 
Service Electric and Gas Co., ‘Newark, 

J., has announced the "following 
changes in the company’s electric oper- 
ating department: Edwin H. Snyder, 
from assistant to the chief engineer 
to assistant chief engineer, Electric 
Engineering Department, succeeding 
Walker L. Cisler, who resigned to take 
a position with the Detroit Edison Co. 
Philip H. Hartung, from superinten- 
dent, Kearny Generating Station, to 
assistant general superintendent of gen- 
eration, General Office. Richard S. 
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Hydro plants the world over use 


the SIMPLEX W-K PRINCIPLE 


ly the United States, Canada, South America and in Russia, hydro turbines 
depend on the Simplex W-K principle for flow measurement. By using the turbine 
scroll casing as a primary device in conjunction with the Simplex Type MO Meter 
Register, the Simplex W-K principle makes it possible to indicate and continuously 
record and totalize the discharge rate of the 

water through each turbine unit. 


W-K taps placed on the turbine casings at the 
time of erection, or installed without difficulty 
on existing operations, provide an accurate 
measurement of turbine flow. 


The flow rate data thus derived aids materially 
in the determination of total plant operating 
efficiency. Flow rates are easily compared with 
kilowatt loading; total water horse power and 
water input may be compared with electric 
output; check tests are available at any time 
without alteration of conditions or equipment. 


This is another Simplex “First”? — and hun- 
dreds of hydro plants all over the world are 
benefiting by the use of the Simplex W-K 
principle on turbines of various capacities. 


Write today for full informa- 
tion on the advantages of add- 
ing water flow rate facts to 
your working essentials. 





SIMPLEX VALVE & METER COMPANY 
6783 UPLAND STREET, PHILADELPHIA 42, PA. 
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LET'S STRAIGHTEN 
these contortionists 


Years ago our steam trap piping frequently looked like 
the freak contortionist of circus and stage. Let’s straighten 
out these contortionists in future steam trap piping by 
specifying and installing only ANDERSON 
SUPER-SILVERTOP STEAM TRAPS, the 

inverted bucket steam trap that can be piped 
straight-in-line or as an elbow . . . that doesn’t 

require the purchase of extra fittings . . . that 

saves as much as an hour of installation time 

per trap. And with simplified piping, Anderson 
Super-Silvertop Steam Traps bring you greater 
condensate capacity, positive operation, ease ——\ 

of inspection and a longer service-life. 

You can find out all about these advantages of ~ 
Anderson Super-Silvertop Steam Traps by send- ‘X 

ing for a copy of the booklet, “How to Choose 
a Steam Trap,” which is yours for the asking. 


THE V.D. ANDERSON COMPANY 
1939 WEST 96th STREET * CLEVELAND, OHIO 


Super-Silvertop 


STEAM TRAPS 


STRAIGHT-IN-LINE 








Cuts your gasket 
costs in half 
The most remark- 
able tool ever in- 
vented 
Write for booklet 


THE ALLPAX GASKET CUTTER 


Manufactured by 


THE ALLPAX COMPANY, INC. 


Distributors everywhere Mamaroneck, N. Y. 














Hopkins, from chief engineer, Kearny 
Station, to superintendent, Kearny Sta- 
tion. LeRoy A. Brown, from chief en- 
gineer, Perth Amboy Generating Sta- 
tion, to chief engineer, Kearny Station. 
Earl C. McMahon, from engineer to 
chief engineer, Perth Amboy Station. 

Mr. Snyder has been with Public 
Service since September, 1923, when he 
started as a cadet engineer, Electric 
Department, a few months after being 
graduated from Lehigh University. On 
June 1, 1926, he was assigned to the 
distribution engineer’s office in Newark 
and later was placed in charge of a 
planning group in that office. On Janu- 
ary 20, 1937, he was promoted to assist- 
ant to the chief engineer in the Electric 
Engineering Department. 

Starting with the companv in July, 
1923, as a cadet engineer after being 
graduated from Lehigh University, Mr. 
Hartung was made assistant engineer 
at Kearny Generating Station, July 1, 
1926; test engineer at Essex Station 
three years later; fuel engineer, electric 
generation department, in 1934; load 
schedule engineer in 1935; chief engi- 
neer at Kearny Station in 1936; and 
superintendent there a year later. 

Mr. Hopkins, upon being graduated 
from Stevens Institute of Technology, 
started with Public Service in June, 
1919, as a cadet engineer. In 1921 he 
was made technical assistant at Bur- 
lington Generating Station and four 
years later became foreman, boiler re- 
pairs, first at Essex Station and later 
at Kearny Station. In 1926 he was 
promoted to first assistant engineer at 
Kearny Station, later becoming boiler 
room engineer and then chief engineer 
at that station. 

A graduate of Lehigh University, 
Mr. Brown was employed by the com- 
pany as a cadet engineer in July, 1926, 
and was assigned to the test depart- 
ment at Essex Station in 1929. About 
seven years later, he was made test 
engineer at Kearny Station and in 1940 
was promoted to chief engineer, Perth 
Amboy Station. 

Earl C. McMahon, a Massachusetts 
Institute of Technology graduate. 
started with Public Service in 1926 as 
a cadet engineer and in 1929 was 
assigned to the test department at 
Kearny Station. The following year he 
was made engineer-loads, generation 
department and ten years later became 
assistant engineer in that department. 
In July, last year, he was promoted to 
engineer at Perth Amboy Station. 


National Security Award 


ANNOUNCEMENT has been made by 
the United States Office of Civilian De- 
fense that it is establishing the National 
Security Award to recognize those in- 
dustrial plants which have developed 
superior safeguards against fire, sabo- 
tage, accidents, or possible air attack. All 
industrial plants and related establish- 
ments, including those assigned to the 
continuing protection responsibility of the 
War and Navy Departments, are eligible 
for OCD’s National Security Award. 
The relative size of the plant is not a 
factor in granting the Award, which will 
be made to individual plants and not to 
a company or corporation for all its 
establishments. : 

Nominations for the Award may orig- 
inate from the industrial plant itself and 
be made to the local Defense Council. 
Such a nomination will be transmitted to 
the State Defense Council for approval 
and from there to the Regional Civilian 
Defense Office. For facilities assigned 
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Troy-Engberg Power 


is Low Cost Power 
Because it’s By-Product 
Power 





el oe SS 


> =e ft 
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Tue Troy-Engberg Steam Engine rates high in 

dependability, economy and utility. Where 
plant conditions are favorable, it is the most 
modern drive for stokers, pumps, compressors, 
blowers, fans, generators and other boiler room 
and process plant equipment. 











WHEN heat balances are favorable, the Troy-Engberg Steam 

Engine captures the "by-product power" in the steam. We 
can point to many units where the savings made possible by this 
"by-product power" have been large enough to pay for the en- 


tire cost of the engine in only a year or two. 


And there are other values along with economy. The Troy-Eng- 
berg Steam Engine offers a very wide speed range amenable 
to automatic control... high starting torque and ability to handle 
overloads over long periods . . . freedom from fire hazard .. . 
and, under certain conditions, oil-free exhaust. It provides steady 
operation over a period of many years without requiring major 


repairs. 


TROY ENGINE & MACHINE CO. 


Established 1870 


1202 Railroad Avenue Troy, Pennsylvania 
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ROTO Model 135 

air-driven motor 

with swing-frame 

head and air valve 

for one-man opera- 
tion. 


Wherever labor shortages exist, Roto Tube 
Cleaners, equipped for one-man operation, 
are iedieaeaaiiile. By giving the operator 
full contro! of air, you can not only release 
his helper for other work, but actually en- 
able him to do a better, faster job. There 
is no time lost signalling a helper at a re- 
mote point to turn air on and off, saving 
many hours on the entire job. Whatever 
your tube cleaning requirements are, Roto 
can fill them satisfactorily. 


The ROTO Gompany 


145 Sussex Ave. Newark I, N. J. 











WHEN YOU WRITE 
TO ADVERTISERS 


When writing advertisers for catalogs, descrip- 


tive bulletins or prices, please remember to say, 
“I saw your message in POWER PLANT 
ENGINEERING.” Thus you'll do a good turn 


for the advertiser and for this publication. . . . 











to a participating agency of the Facility 
Security Program, OCD, nominations 
may be made by the responsible depart- 
ment or agency to the Regional Office. 
Facilities assigned to the War and Navy 
Departments may be nominated through 
usual channels to the Regional Office by 
the responsible branch of the Army or 
Navy, or through the Regional Indus- 
trial Passive Defense Committee. 


Exposition of 
Chemical Industries 


THE 19TH ExXposiTION OF CHEMICAL 
Inpustries, which comes to Madison 
Square Garden, New York, the first week 
in December, will be the first industrial 
review of its kind since the war began, 
it may be the last before peace is de- 
clared. Manufacturers, meanwhile, face 
the double demand for greater production 
etliciency now and greater economic effi- 
ciency hereafter. Expansion in chemical 
processing since the last war has been 
tremendous. New ingredients have been 
evolved by research, new processes in- 
vented to make them, new products de- 
veloped through their use. The use of 
power and steam in all these processes is 
growing continuously. 

Recent change reflected in the Expo- 
sition, involving hundreds of detailed ap- 
plications, reveals most pointedly the ef- 
fects of five major influences. ‘hese are 
the more extensive uses of extreme tem- 
peratures and pressures, the introduction 
of new catalytic agents, the advantage 
of mass production, and finally improved 
instruments for research and _ process 
control. 

One of the significant features at 
Madison Square Garden will be an ex- 
hibit by the Alien Property Custodian of 
the United States Government of the 
compleie library of former enemy-con- 
trolled patents, now available for use 
under license by American manufacturers 
in chemical, electrical and mechanical 
fields. This collection, consisting of some 
45,000 patents and patent applications, 
will be brought from Chicago especially 
for the Exposition. Representatives of 
the Custodian will be on hand to confer 
with visitors over possible grants of fur- 
ther manufacturing licenses. 

Some of the exhibits will be partic- 
ularly applicable to the manufacture of 
delicate instruments, others to research 
laboratories. Still other exhibitors serve 
more directly power plants, public utilities 
and the communications industries. 

The Expusition will be closed to the 
public, admission being by invitation and 
registration only to executives, chemists, 
chemical engineers, plant managers and 
staff personnel directly associated with 
industries having a chemical interest. 


National Fuel Efficiency 
Council Appointed 


A FUEL EFFICIENCY program to combat 
wasteful practices in the use of coal, 
coke, wood, petroleum and gas, has been 
announced by the U. S. Department of 
Interior. Emphasis will be placed first 
on commercial and industrial plants, wit 
the program -to be expanded later to in- 
clude small consumers, home owners and 
others. 

Dr. R. R. Sayers, Director of the 
Bureau of Mines, has named from pri- 
vate industry a National Fuel Efficiency 
Council of 12 engineers outstanding in the 
field of fuel utilization to chart and direct 
the campaign in cooperation with the 
Bureau of Mines. : 

The National Fuel Efficiency Council 


November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 








< 


Talons Electric Welded Steel Tubing has characteristics 
which are particularly well suited to locomotive boilers. 
It withstands the terrific high pressure and structural 
strain which locomotives are undergoing to haul heavier 


wartime loads more rapidly. Cold-formed from flat-rolled 


steel, Talon’s tubing is concentric and uniformly accu- 
tate to size for easy installation. Proper normalizing 
provides maximum ductility for expanding and 

beading, and increases physical properties. 


HELPING RAILROADS MOVE 


HEAVIER WARTIME LOADS.. 





‘é Talon’s Electric Welded 
a Steel Tubing ..... 


SIZES FROM 5” O.D. TO 4” 
O.D. UP TO 40’ IN LENGTH 


This illustration shows Talon’s Electric Welded 

Steel Tubing being used in boiler construction 

by the Lima Locomotive Works for the Central 
of Georgia Railway. 


There are no thin, weak spots in the wall of Talon’s 
Electric Welded Steel Tubing .. 
the steel determines uniform wall thickness. No extra 


accurate gauge of 


metal is added in welding ... grain structure of wall 
and weld is homogeneous. Hydrostatic testing of 
every foot of Talon’s Pressure Tubing is your assur- 
ance that the weld and adjacent area are as strong 

as the wall. Sizes from 5%” to 4” O.D. 


are available in lengths up to 40 feet. 





TALON . . INC. 


STEEL TUBE DIVISION 


OIL CITY, PENNA. 








For Rapid Mic 3 


Simple to adjust— 
Cuts very rapidly— 
Runs without vibration. 


Cuts either 
V-Shaped or 
U- Shaped Slot. 


Check these Imperial features: 





Micrometer screw to adjust V-shaped slot guide .. . 
V-shaped roller guide to ride in an adjacent slot to 
guide the cutter... V-shaped milling cutter. Slotting 
saws may be used for U-shaped slot... Depth gauge 
to regulate depth of slot, with Micrometer Screw ad- 
justment ,.. Flexible shaft motor drive . . . Detach- 
able handles . . . Air hose connection to blow any 
dust... Furnished with or without motor, 


Send for Catalog No. 24 describing this and 


many other Maintenance and Electrical Items. 
. 5-HS Saw 





OFFICIAL WAR MESSAGE NO. 11 


Want to Keep Prices Down? 


Of course you do! So do all of us. You can be a big help if you'll just 
remember this: 

You can’t keep prices down by passing the buck. Everyone has to make 
necessary wartime sacrifices. It’s up to each one of us... not “the other 
fellow”. 

Because of the war, there’s less of almost everything to go around .. . 
but more money to buy those things. So if we all try to buy them, prices 
are bound to go up. 

Buy only what you really need and put the money you save to work help- 
ing win the war. 

You can keep prices down if you: use it all, wear it out, make it do, or 
go without. Pay your debts. Pay your taxes. Buy more bonds and Smash 
the Axis! 














working with Bureau of “Mines officials 
will recommend procedures best suited 
to carry its fuel-economy suggestions to 
the consumer, In a recent preliminary 
meeting, at which the engineers pledged 
their services and outlined tentative plans, 
the council estimated conservatively that 
industrial, commercial, and domestic uses 
annually could save 29 million tons of 
coal alone by adopting known methods 
of efficient utilization. At present it is 
estimated that coal production in 1943 
will not meet requirements, and increas 
ing military needs are likely to cause a 
more serious shortage in 1944 unless pro 
duction is increased and waste is elim 
inated. 

Members of the council are Chairman 
Thos. C. Cheasley, new supervising .cn- 
gineer of the Bureau’s National Fuel 
Efliciency Section who, for the last 13 
years has been fuel engineer for the Sin- 
clair Coal Co. of Kansas City, Mo.; 
O. F. Campbell of East Chicago, Ind., 
combustion engineer for the Sinclair Re- 
fining Co.; W. G, Christy of Jersey City, 

Ts smoke abatement engineer for the 
Hudson County Department of Smoke 
Regulation; C. F. Hardy of Cincinn: iti, 
Ohio, manager, Fuel Engineering Divi- 
sion, Appachian Coals, Inc.; H. K. 
Kugel of Washington, D. C., smoke reg- 
ulation es for the District of Co- 
lumbia ; L. S. Reagan of Tulsa, Okla., 
vice president, Webster Engineering Co.; 
C. A. Reed of Washington, D. C., direc- 
tor, Engineering Department of the Na- 
tional Coal Association; H. J. Rose of 
Primos, Pa., vice president in charge of 
research, Anthracite Industries, Inc.; 
R. A. Sherman of Columbus, Ohio, super- 
visor, Fuels Division of Battelle Memo- 
rial Institute; A. W. Thorson of Wash- 
ington, D. C., head conversion engineer, 
Sohd Fuels Administration for War; 
1. E. Tobev of New York City, managing 
director, Coal Bureau, Upper Mononga- 
hela Valley Association; and an ex-officio 
member, J. F. Barkley of Washington, 
D. C., chief, Division of Solid Fuels 
Utilization for War, Bureau of Mines. 

Tentative plans call for the organiza- 
tion of subcommittees of engineers to 
carry out the program at regional and 
local levels. Tundreds of engineers al- 
ready have expressed their willingness to 
cooperate. The assistance of national 
engineering societies and other organiza- 
tions also is being sought. The council 
will depend primarily upon education and 
training of industrial and domestic con- 
sumers to achieve results. 

Vhe initial appeal will be made, largely 
by personal approach of local engineers, 
to commercial and industrial users. 
Group meetings among national trade and 
professional organizations also are ex- 
pected to help. Later the program will 
he expanded to include small consumers, 
home owners and others, with fuel-effi- 
ciency talks before established organiza- 
tions sunplemented by specialized litera- 
ture and publicity through various media. 


Contract for Sale of 


Power from Shasta Dam 


Contract for the sale of the first 
block of power from Shasta Dam of 
the Bureau of Reclamation’s ae 
Valley Project (California) to the Pa- 
cific Gas & Electric Co., with headquar- 
ters at San Francisco, has been nego- 
tiated and executed through the U. S. 
Department of Interior, A minimum 
annual payment by the company of $2,- 
775,000 beginning in 1945 is guaranteed. 
Under the agreement, which was signed 
September 16, the United States will 
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New Strength through Air 


WORKERS HAVE MORE WAR PRODUCTION “DRIVE” 
WITH A COPPUS BLOWER OR HEAT KILLER NEARBY 


Thousands of cases prove that a man can do 
more work where it’s cool and comfortable than 
where heat and bad air are continually sapping his 
energy. 

In these cases, Coppus “Blue Ribbon’’ Blowers 
and Exhausters have earned their salt, bringing 
renewed energy, skill and morale to men working. 
near furnaces...in tanks...in underground 
cable manholes. . . around hot processes. 

Portable, adaptable for special purposes, each 
one built with Coppus “Blue Ribbon” precision’ 
and strength, they are putting more working min- 
utes into every war-essential man-hour—more and 
better production every day! 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON To Coppus Engineering Corp., 340 Park Avenue, Worcester, , Mass. Sales offices 
in THOMAS’ REGISTER. Other ‘*Blue Ribbon’”’ Products i in SWEET’S CATALOG. — 


“SEO 5 ager ernst eters veer nee aR ee EE TR ER REET NTT 


ASE SEND ME INFORMATION ON SUPPLYING FRESH AIR To MEN WORKIN: 
ia tacts, tank care, (2) on boiter repair jobs. oO exhausting weline 
fumes. 





drums, etc, 


COOLING: : 
stirring up slant 

Oe C1 Seer 
(2) wires and sheete. 


(1 tenerat man cooling. | oes 
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Mechanical Drive Turbines 


Murray Type "U" Mechanical Drive 
Turbines are adaptable to a variety of drives. View 
shows Type "U" turbine directly connected to a 
20 K.W. alternating current generator operating at 
1800 R.P.M. The unit is installed in a large oil refinery 
in Venezuela where the turbine supplies exhaust steam 
for process requirements. .. . For details of construc- 
tion and performance of Murray Type "U" Turbines, 
write for Bulletin T-118. : 


IRON WORKS COMPANY 


imMCORPORATED-1870 


BURLINGTON IOWA 








In Cooperation With 
THE POST OFFICE 


. .. we will appreciate it if you will add our new zone 
number (4) to all mail addressed to us, as shown below: 


POWER PLANT ENGINEERING 


53 W. Jackson Blvd. Chicago 4, Illinois 


As you know, the new Post Office zone delivery system has been adopted to expedite 
the delivery of mail. Simple in operation, its success depends on the cooperation 
of all mailers. 














transmit power to the company over a 
97-mile transmission line which the Bu- 
reau of Reclamation is building from 
Shasta Dam to Oroville, Calif. It will 
deliver the energy to the P. G. & E. at 
the Shasta sub-station (25 miles from 
the dam) and will lease temporarily to 
the company, for a monthly rental charge 
of $6,250, the portion of the line extend- 
ing from this sub-station to Oroville. 
The Shasta Dam power plant is sched- 
uled to begin operating in March, 1944, 
with an installation of 150,000 kilowatts. 


John |. Yellott Heads 
Institute of Gas 
Technology 


Joun I. YELLott, who has been chair- 
man of the department of mechanical 
engineering and director of war training . 
at Illinois Institute of Technology, Chi- 
cago, Ill., has been appointed full-time 
director of the Institute of Gas Tech- 
nology at Illinois Tech, assuming his 
new post as of Sept. 1. 

He succeeds Harold Vagtborg as di- 
rector of the Gas Institute. Mr. Vagt- 
borg will henceforth devote all his time 
to his duties as director of the Armour 
Research Foundation. 


In becoming full-time director of the 
Gas Institute, Professor Yellott will also 
direct the educational program, formerly 
in charge of Dr. Lincoln R. Thiesmeyer, 
who resigned effective Sept. 1 to enter 
government service. 


Professor Yellott has been chairman of 
Illinois Tech’s mechanical engineering de- 
partment for the past three years and 
became director of the war training pro- 
gram in its first year in 1941. For the 
latter service he was cited by the Chicago 
and Illinois junior chamber of commerce 
groups as the outstanding young man of 
1942. More than 36,000 persons have 
been trained in this war training pro- 
gram, the largest in the nation in a single 
city and at a privately-operated college. 
Professor Yellott also helped organize 
an explosives safety school for the office 
of the chief of ordnance, United States 
War Department. 

An honor graduate in mechanical en- 
gineering of Johns Hopkins University, 
Professor Yellott was formerly chairman 
of mechanical engineering at Stevens In- 
stitute of Technology and a member of 
the mechanical engineering faculty at the 
University of Rochester. He has also 
served as an industrial consultant in 
power and steam flow. In 1939, he was 
named as the outstanding mechanical 
engineer of the past decade by Pi Tau 
Sigma, honorary mechanical engineering 
fraternity. 
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It is well recognized today that excessive noise can be an 
important factor in reducing the efficiency of plant personnel. 
Maxim Silencers can reduce engine exhaust roar to a whisper, 
thus eliminating one of the most penetrating and nerve jang- 
ling rackets present in plant operation. 


To the organizations unable to secure high enough pri- 
ority ratings to get Maxim Silencers today, The Maxim En- 
gineering department offers a consultation service that can 
often result in quieter operation of your present equipment. 
Simply give full details and write to The Maxim Silencer Co., 
92 Homestead Ave., Hartford, Conn. 


MAXIM WASTE HEAT UNITS SAVE FUEL 
Descriptive Bulletins WH-100, WH-102, WH-103, on request 




















NG SERVI 
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DIRTY FUEL destroys 
diesel engine 
efficiency 


Photo-micro shows 45 times 
enlargement of the abrasives 
in one cc. of refined fuel 
oil. Sample taken after fuel 
had passed engine filter 
ready for injection. Chemi- 
cal analysis showed—Mois- 
ture 3.5%, sediment .035”, 
Tarry matter .0475%. 


Photo-micro shows 45 times 
enlargement of contamina- 
tion in one cc. of the same 
refined fuel after passing 
one time, full flow, through 
Honan-Crane Fuel Oil 
Purifier. Chemical analysis 
showed—Moisture .005%, 
sediment 0035”, Tarry 
matter .003 




















THE DESTRUCTIVE ACTION OF CONTAMINATION 
IN DIESEL FUEL OILS WILL: 


1. Produce excessive wear, gumming and scoring of pumps. 
2. Cause abrasives to pit and wear injector equipment. 
3. Clog oil passages, cause blowby and ring sticking. 








4. Work down into lubricating oil. 

5. Roughen valves and clog ports. 
Honan-Crane Fuel Oil Purifiers can be DIRECT CONNECTED or used in 
bulk station installations for the removal of contamination from either refined 
or crude Diesel Fuel Oils. 

This constant supply of clean fuel oil from the Purifier provides complete 
combustion, resulting in engine efficiency and economy of operation. 

For complete information write for Bulletin No. 65. 


HONAN-CRANE CORPORATION 


Research Laboratories and General Offices 


301 INDIANAPOLIS AVE....LEBANON, IND. 











OFFICIAL WAR MESSAGE NO. 6 


NEXT OF KIN... 


talked too much! 


Telling a friend the number of John’s regiment ... or where he is now... 
or his kind of training . . . or about his inoculations . .. or any little 
thing about his army life, may seem harmless to you. 


But Axis espionage relies on millions of sociable Americans telling friends 
these little things. Hundreds of such random phrases . . . pieced together 
reveal big military secrets! 


Don’t repeat even little things about our war effort unless they’ve been 
published or broadcast. Think before you talk! 














Electric Energy Topped 
Record in August 


Propuction of electric energy for 
public use in August, 1943, totaled 18,- 
945,194,000 kwhr, an increase of 18.3 
per cent over production in August, 1942, 
and the highest monthly production on 
record, according to a report issued by 
the Federal Power Commission. 

Average daily production of electric 
energy for public use in August was 
657,819,000 kwhr, also a new high level 
and an increase of 3.6 per cent over 
average daily production during the pre- 
vious month. Production by water power 
in August amounted to 5,864,003,000 kw 
hr, or 31.0 per cent of the total output 
for public use. 

For the 12 months ended August 3], 
1943, total production for public use was 
206,442,294,000 kwhr, an increase of 
15.6 per cent over the 178,524,030,000 
kwhr produced in the 12 months ended 
August 31, 1942. 

Generating plants in service in the 
United States on August 31, 1943, have 
a capacity totalling 48,400,962 kw, a net 
increase of 187,700 kw over generating 
capacity reported in service on July 31, 
1943. However, occasionally changes 
are made in plants which are not re- 
ported promptly, so that capacity figures 
shown for any one month do not neces- 
sarily mean that all the changes were 
made during that month but that they 
have been reported to the Commission 
since the issuance of the previous 
monthly report. 


Proposed Hydroelectric 
Power Plant in Alaska 


KETCHIKAN Pustic UTILITIES, Ketchi- 
kan, operating municipal power plant 
and system, has tentative plans under 
way for new hydroelectric generating 
station on Silvus Lake, at point known 
as Beaver Falls, to supplement present 
municipal plant of same type. It is esti- 
mated to cost approximately $475,000, 
of which it is proposed to arrange Fed- 
eral financing in amount of $350,000, 
remainder to be furnished by munici- 
pality. City Council has authorized 
application to FWA for fund noted. 
It is understood that plans will be pre- 
pared by Burns & McDonnell Engi- 
neering Co., 107 West Linwood Blvd. 
Kansas City, Mo., consulting engineer. 
which has been making surveys and 
estimates of cost for project. 


ASME 1943 Annual 
Meeting Nov. 29 to 
Dec. 3 


PLans For the 1943 Annual Meeting 
of the ASME to be held in New York 
City, November 29 to December 3, 1943 
are being rapidly developed. The Penn- 
sylvania Hotel has been selected as 
headquarters and a large number ol 
technical sessions are being scheduled. 

These sessions will include discus- 
sion of applied mechanics, fuels, heat 
transfer, hydraulics, industrial instru- 
ments, postwar planning, oil and gas 
power, steam and electric power, boiler 
feedwater, critical pressure steam boil- 
ers and other fields of mechanical and 
production engineering. ; 

Plans have been started to provide 
space for an exhibit of about 35,000 
mechanical and electrical patents of 
enemy countries that have been seized 
by the Alien Property Custodian. . 
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Spectacular and instantaneous destruction results from the explo- 
sion of a Navy Bomber's torpedoes. 


Destruction thot is silent... perhaps slow... but nevertheless 
sure...can be carried by water into vital spots of your 
power plant. 


Water...unless conditioned against scale, corrosion, 
embrittlement, oil, etc... . can destroy power plant equip- 
ment, efficient operation and fuel os effectively as a bursting 
torpedo. 

Power plants, vital to the War Effort, are offered the 
protection of Infilco equipment for boiler and evaporator 
feedwater treatment, condensate oil removal, steam puri- 
fication, cooling water conditioning, etc. The engineering 
staff and manufacturing facilities of this 48-year old 
organization ore at your service. 


IN FILO O 


INCORPORATED 


325 W. 25TH PLACE, CHICAGO, ILL. 
Formerly INTERNATIONAL FILTER CO. 


ACCELATOR SOFTENERS : CATEXERS CLARIFIERS 














COOLING WATER CONDITIONERS . STEAM PURIFIERS ° 





PROPORTIONERS . CHEMICAL FEEDERS ° CONDENSATE FILTERS 
WATER FILTERS 


HOT-FLOW SOFTENERS +  LIME-SODA SOFTENERS ¢ ZEOLITE SOFTENERS 
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You may be spending twice as much 
for ash removal as you need. Why not 
get full details on the money- and labor- 
saving Beaumont Birch “Vac -Veyor” 
pneumatic ash handling system. 

Write today for bulletin just 

off press. 


BOILER BOILER 


AIR METERING 
INTAKE 





BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 
DESIGNERS ¢ MANUFACTURERS e ERECTORS OF COAL AND ASH HANDLING SYSTEMS 











“PREVENT freeze-ups! 


Install Non-Freezing 
NICHOLSON Industrial 
Thermostatic TRAPS 


Type AU 


FIVE TYPES 
SIZES Y4"" TO 2" 
PRESSURES TO 225 LBS. 





HERE IS A TRAP that completely drains itself! It is non-freezing . . . non-air-binding .. . 
non-dribbling . . . requires no adjustment and prevents water logging. NICHOLSON Indus- 
trial Thermostatic Traps provide a discharge capacity two to six times greater than average 
traps—assuring maximum drainage efficiency and increased production through better circula- 
tion of steam in water heaters, pipe coils, kettles, dryers, cookers, etc. 


Bulletin No. 843, W. H. NICHOLSON & CO., 160 Oregon St., Wilkes-Barre, Pa. 





CONTROL VALVES V FLOATS ¥Y MANDRELS ¥ STEAM AND AIR SEPARATORS 








The Annual Business meeting of 

members of the ASME will be held 
Monday afternoon, November 29, at 
4:00 p. m. 
Although the technical sessions do 
not begin until Monday, November 29, 
the meeting will really begin on Sun- 
day, November 28, with a meeting of 
the executive committee of the Coun- 
cil and a conference of local section 
delegates and there will be other meet- 
ings of various committees in the 
afternoon and evening of that day, 
The detailed program of technical ses- 
sions and data on other features will 
be announced to members about No- 
vember 1. 


Richmond, Va., Plans Utility 
Project to Cost $6,700,000 


THe City PLANNING CoMMISsSioN, 
Richmond, Va., is arranging a large 
expansion program for municipal utli- 
ties over a 10-yr period, beginning as 
soon as the war ends. Work will be 
carried out by the Department of Pub- 
lic Utilities and as now projected will 
include the following: New gas gener- 
ating plants and extensions in present 
production facilities, estimated to cost 
$2,146,000; pipe lines for gas distribu- 
tion in different parts of city, including 
improvements in present system, addi- 
tional service connections, etc., to cost 
$822,000; extensions in electrical dis- 
tribution system, with power s'bsta- 
tions and other operating facilities, 
$600,000; extensions and improvements 
in electric street-lighting system, 
$140,000; new water purification plant, 
with pumping station and other struc- 
tures, to cost about $1,312,000; and ex- 
tensions and improvements in municipal 
water system including pumping sta- 
tions, with motor-driven pumping ma- 
chinery and auxiliary equipment, pipe 
lines and other facilities, to cost ap- 
proximately $1,682,500. Initial work 
will be covered by a $3,000,000 bond 
issue in 1944, a portion of such fund to 
be given over to utility program noted, 
and a similar bond issue in 1945. 


Narragansett Electric 
Plans Postwar 
Generating Station 


NARRAGANSETT Exectric Co., Provi- 
dence, R. I., has preliminary plans 
under way for a postwar steam-electric 
generating station, to be located in 
vicinity of Westerly, R. I., at place 
known as Thompson Corner, and cov- 
ers a development initially projected 
a number of months ago and since in 
abeyance on account of the war. It is 
estimated to cost about $2,500,000, with 
turbine-generators and accessories. 
high-pressure boilers, etc. Project will 
include extensions in transmission lines 
for connection with present high-ten- 
sion system, switch yard and _ other 
facilities. United Engineers & Con- 
structors, Inc., 1401 Arch St., Phila- 
delphia, Pa., is consulting engineer an 
will be in charge of erection. 


Army Utility Installation 


e 

Covers Large Operations 

War DepartMENT, Washington, D.C., 
has recently arranged a summary 0! 
army construction since the war began. 
covering different phases of installa- 
tion and gross expenditures for land. 
buildings, utilities, etc. In connection 
with latter, it is stated that 16,680 miles 
of electrical distribution lines have been 
installed; the purchase of electric energy 
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These Companies Don't Buy Electric Power 
They Generate Their Own, with 


SKINNER “Universal Unaflow” STEAM ENGINES 











for 
excellence in production 





INVEST TODAY IN 
BONDS FOR VICTORY 





4 


generators, S08. Siew total capacity. Steam 


zontal “UN SAL 


pressure 165 pris 70° 
1923, ‘27, °35, 





Large department store in Salt Lake City, Utah. 
Three horizontal “UNIVERSAL UNAFLOW” 
Steam Engines with 3-ph., 60-cy., 240-v., 4-wire 
A-C generators, total capacity 1314-kv.a. Steam 
pressure 150 psi., 100°. F. s.h., 5-7 psi. back 
pressure. Installed 1939, 4 





Prominent er achion pplanc i in ae, Ohio. Three hori- 
LOW” Steam Engines with 3- 5 

60-cy., ba te C generators. Total capacity 882-ky.a. Also 
400-1, hp. engine soe vertical ammonia compressor. Steam 
s.h., 0-2 psi. back pressure. Installed 


uu manufactures in Ohio. Two s-cylinder vertical 
TORVE RSAL AFLOW”’ Steam = with 3-wite D-C:- 
ressure 250 psi. es 
100° F $. h., back pressure O12 psi.- "installed 1 ba, ‘7. 


Well- Ao Seeet in Chicago, 
. I. Two horizontal “UNI- 

VERSAL UNAFLOW” Steam 
‘Engines with 3-wire D-C gen- 
erators, 1500-kw. total-ca- 
pacity. Steam meemore 125- 
1$0 psi., sat:, 0-2 psi. back 
pressure. Installed 1925, "30. 


Famous aod academy in in Indiana. -Two hori-. 
zontal “UNIV AFLOW”’ Steam En- 
gines with a“ 60-cy., 2300-v. A-C generators, 
— total Sper ay Steam pressure 150 

; ins $0-75°. F. s.h., 5 psi. back pressure. 

nstalled 1927, 39. 





IKE hundreds of other manufacturers and 

operators of various types of institutions, 
the power users shown here have found it 
more economical to generate their own 
power with Skinner “Universal Unaflow” 
Steam Engines than to purchase it from the 
local utility. 

In practically every known industry sav- 
ings are being effected where far-sighted 
management is using Skinner engine-gener- 
ating equipment. Although you may have a 


seemingly low rate per kilowatt-hour for pur- 
chased power, it will pay you to investigate, 
for postwar planning, how much lower your 
cost could be forgower generated by Skinner 
“Universal Unatlow" * Steam Engines. 

At present we are engaged entirely in 
building engines for the War Program, but 
our engineers are always available to discuss 
planning for the future. Case studies per- 
taining to your particular industry will be 
sent upon request. 


1868 - 1943 


SKINNER ENGINE COMPANY 


FOUNDED 
IN 1868 


ERIE, PA. 
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now exceeds 3,400,000,000 kwhr, annu- 
Yi ~~ gas pyr ce _ be on 
a basis of 65,000,000, cu ft per an- 

i its costly EVEN AIRS num; ice-manufacturing plants provide 

f a gross of about 50,000 tons per day; 

and daily requirements for water aver- 

out of our Ste rit with age 500,000,000 gal. Army facilities in 
the continental United States during 


1944 will consume over 10,000,000 tons 
of coal, while 3,000,000 bbl of fuel oil 
Wal WOl p ala WS for heating service will be required in 
the same period. 
Bureau of Reclamation 


e es e 

@ You'll appreciate the simple, sure separating action to Build Pumping Stations 
of the helico-centrifugal principle used in Swartwout ° 

Separators. No slugs of water can slip by to ruin en- at Modoc, Calif. 

gine or turbine: no dirty oil or grease to spoil work BurEAU OF RECLAMATION, Denver, 
in process. “It’s the whirl that does the trick.” Positive Colo., has plans under way for three 
separating action without pressure loss. Adequate new pumping stations on the Modoc 
storage capacity. Occupy small space. Illustration unit of Tule Lake Division, Klamath 
shows vertical type. Swartwout Separators also are project, Calif., and project is expected 
made in horizontal hii and for all pressures and to mature in near future. Appropria- 
all temperatures. ... Write for Bulletin S-14-B. tions have been authorized. All plants 


will be of low-lift type; one will oper- 
Over 5000 of the Swartwou. THE SWARTWOUT COMPANY ate under a head of 20 ft, with cesta. 
Separator style shown be- 18511 EUCLID AVENUE e CLEVELAND, OHIO tion to consist of three vertical cen- 
low are in use. trifugal pumping units, each with 
ma SWARTWOUT EXHAUST HEAD capacity of 33% cfs. The pumps will 
be driven by 100-hp vertical induction 
Operates on same motors, to be housed in a timber frame 
principle as Separa- TRING structure supported on concrete founda- 
oats sano oil ae tions. Installation will include controls 
rea =. and auxiliary equipment. Another sta- 
reste mee stud tion will operate under a head of 12 ft, 
“% Pie a en with similar type and capacity pump- 
pa oe ia: Seis ing units, driven by three 60-hp vertical 
he: tiiieais Gene dk. induction motors. The third plant will 
; have a head of 10% ft, with installation 
comprising three motors of type men- 
tioned, each with rating of 25 cfs, com- 
plete ‘with controls, etc. As in first 
noted instance, the pumping stations of 
last two installations, will comprise 
timber frame structures. It is under- 
stood that call will be issued for com- 
petitive bids for equipment in near 
future. In addition to pumping’ sta- 
tions, installation at Modoc will include 
about 11 miles of protective dikes, a 
lateral system for approximately 12,500 
acres of land, and a drainage instal- 
lation. 


Detroit Edison Co. 
Promotes Company 


Officials 


Tue Derroir Ep:son Co. recently 
made the announcement that Paul W. 


Thompson, Angus D. McLay and Sam- 

0 183 uel M. Dean have been promoted in the 

ranks of the Company officials. Mr. 

Thompson is now a vice president with 

HAERIN LUCOSATES general responsibility for engineering and 
i ) i central 


in charge of power generation, 

a ; i7e heating and the construction bureau. Mr. 

Protect your plant against corrosion, the destroyer of piping systems, McLay is vice president in charge of the 
i . Sales Department. Mr. Dean was ap- 

boilers and condensers. Corrosion scale retards heat transfer and pointed Chief Engineer of the system, in 

lowers efficiency. Call in a Haering engineer without obligation, and charge of the planning and engineering. 


let him show you how Haering Glucosates save you money and in- New Director 

crease production. Or write for these booklets ... of Research ASHVE 
Cyrit TAsKeR has entered upon his 
“Organic Methods of Scale and duties as Director of Research of the 
Corrosion Control” American Society of Heating and Ven- 
on “ tilating Engineers, 51 Madison Ave., New 
salem York City. For the past 13 years Mr. 
“Water Treating” Tasker has been a member of the staff 
of the Ontario Research Foundation and 
~SaRiaysbinee as senior research fellow has carried on 
many important investigations relating to 
DB) W HAE Rk { | G & rale\ bie fuels, and a variety of problems con- 
9 : oe : nected with heating and air conditioning. 
GENERAL OFFICES The selection of Mr. Tasker for the im- 
205 West Wacker Drive Chicago, Illinois. portant assignment of carrying on the 


Society’s Research program was made 
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For SUSTAINED ° 
_ CAPACITY... PURITY 


of Boiler Feed Make-Up 


G-R 


BENTUBE EVAPORATORS 


SUSTAINED CAPACITY .. . without laborious hand clean- 
~ ing ... is maintained in G- R Bentube Evaporators by their 
OG 5 PONEERING Decne scale shedding feature. 
Coil-type Water Heaters ‘ : 
Stationary Make-up SUSTAINED PURITY is assured by experienced design for 
Evaporators proper balancing of disengaging area ... headroom... 
Scale-shedding vapor velocity . . . and other vital factors. 


a4 Evaporators -_ 
-Finned-tube Exchangers G-R BENTUBE EVAPORATORS have many additional 


_ Exchangers for: advantages .. . rugged construction . . . readily accessible 
Dirty Fluids joints .. . efficient vapor separators ... easy withdrawal of 
Scale-thedding Coolers ; Sellen: Reali. 


aps Condensers” ; 
See These typical design features make G-R Evaporators of all 


types widely preferred . . . as evidenced by more than 3000 
stationary and marine installations. 


THE GRISCOM-RUSSELL CO. 285 MADISON AVE. NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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by the Committee on Research and unani- 
mously approved by the Council of the 
Society. 

Mr. Tasker was born in Manchester, 
England, and graduated from the Uni- 
versity of Manchester in 1923 with the 
degree of M.Sc. (Tech.). Until 1930, 
when he came to Canada, he was on the 
staff of the British Fuel Research Board, 
He became a member of the Society in 
1935 and has served as a member of the 
Committee on Research, and of the fol- 
lowing Technical Advisory Committees 
from 1936 to date: Fuels, Insulation, 
Physiological Reactions, Air Conditioning 
in Industry, and Sensations of Comfort. 
He was elected to Council in 1941 and 
resigned on taking up this appointment, 


SM Pie = Fuel Consultants 
-$-bo-w ’Em Down With COMBINATION NON-TILT VALVES | ABPointed 


Se pointed by Solid Fuels Administrator 
rates tw r mor Harold L. Ickes to serve the Solid I’uels 
If your plant ope vondling e Administration without compensation for 


reciprocating _pumps—Boiler Feed, general consultation and field survey work 
Vacuum, Condenser, General Service—the chances are that solely in connection with engineering 


you can save up to 15% in steam and cut maintenance cost problems involving utilization of coal. 


at the same time by using COMBINATION Pump Valves. | The engineers who have accepted ap- 
They lift straight, close quickl revent racing and ham- pointment to assist the Administration 
y hse Sith q y»P 8g ; remain free to continue their regular oc- 
mering, eliminate many pump repair bills. Ask for descrip- cupation. Their services will be available 
tive bulletin. to industrial consumers who desire advice 
on combustion problems in their plants. 
They Match the Fine Performance of Combination Silent Check Valves. mm, rithcanesd = pO goon st ag 
: the New York area and Vernon G. 
Leach, 231 S. La Salle ‘Street, as chief 
consultant in the Chicago area. The list 

COMBINATION PUMP VALVE CO. |Rgeeitatns 
ADELPHIA 4, PA " jeune W. Lloyd, enmeies Coal 
BR ie vila 4 Corp., Transportation Bldg., Birming- 
846 WIOTA STREET, PH : ham, Ala.; Larry W. Milner, Brookside- 
Pratt Mining Co., Comer Bldg., Birming- 
ham, Ala.; Chester A. Reed, National 
Coal Association, Southern Bldg., Wash- 
ington, D. C.; Paul R. Hayes, Blue Dia- 
mond Coal Sales Co., Augusta, Ga.; Fred 
H. Bird, Binkley Coal Co., 230 N. Mich- 
igan Ave., Chicago, IIll.; Peter G. Hacque- 
bart, Raleigh Smokeless Fuel Co., 624 
S. Michigan Ave., Chicago, IIl.; Joseph 
Harrington, Northern Illinois Coal Corp., 
310 S. Michigan Ave., Chicago, IIl.; 
Howard A. Herder, Sahara Coal Co, 
59 E. Van Buren St., Chicago, IIl.; 
Vernon G. Leach, Peabody Coal Co., 231 
S. La Salle St., Chicago, IIl.; Lowell 
Malan, United Electric Coal Companies, 
Mine No. 11, DuQuoin, IIl.; Roswell C. 
Rasmussen, Bell & Zoller Coal Co., 307 
N. Michigan Ave., Chicago, Ill.; Lynn S. 
4 Spring, Koppers Coal Div., 224 S. Mich- 
a pee _ ~~ oe Ill.; Robert : bd 
erland, Truax-Traer Coal Co,, 8 S. Mich- 
| BOILER TROUBLE CAN BE | izan Ave., Chicago, Ill.; Albert E. Vatter, 
The DE LAVAL se. Walter Bledsoe & Co., 310 S. Michigan 
ROTARY Oil PUMP wal ¥ ‘“‘NIPPED IN THE BUD’’ | Ave., Chicago, Ill.; Shepard H. Viall, 
has only 3 moving I Chicago, Wilmington & Franklin Coal 


parts, no gears, no Keep close check on pH and phosphates in Co., 322 S. Michigan Ave., Chicago, Ill.; 
valves and no sep- ss your boiler water, and you'll eliminate those Stephen J. Bond, Enos Coal Mining i 
arate bearings. It a seit damit: adie 1405 Merchants Bank Bldg., Indianapolis, 
propels any grade @@ReeenGnree: : Jee —— Ind.; Max A. Tuttle, Knox Consolidated 
of oil in any volume For the easiest, absolutely accurate way, use a Coal Co., Consolidated Bldg., Indianap- 

Taylor Boiler Water Comparator. Determina- olis, Ind.; William A. Williams, Island 


in a smooth, steady : 
i i iston tions are simple, quick and sure. Iron salts, Creek Coal Sales Co., 1410 Sturm Ave. 
stream against any pressure, like a piston 10ns imple, q Indianapolis, Ind.; Don W. Machin, 


moving always in one direction. The IMO. silicates and sulfites do not interfere. Pittsburgh & Midway Coal Mining Co, 


pry ck here a orig of Taylor Comparators are made of durable mold- 2212 Vermont St., Lawrence, Kan.; Eu- 
ee ip ae Oe eee CONE ee as ed plastic . . . and all Taylor color standards gene D. Benton, Louisville & Nashville 
est and fastest Great Lakes ore carriers. | ae ; : R. R. Co., 9th and Broad Sts., Louisville 
: a carry an unlimited guarantee against fading. - X. CO., and broad Sts., Louisville, 

. Ask for Publication 1-106 nia Ky.; Vaughn Mansfield, Southern Coal 
See your dealer or write direct Co., Stark Bldg., Louisville, Ky. ; Thomas 








for free booklet. PR og — — Co., Inc. = 
g., Louisville, Ky.; John R. Etlar, 

/MO Pump DIVISION Fidelity Engineering Co. Fidelity Bids, 
of the De Laval Steam Turbine Company W. A. TAYLO we Baltimore, Md.; Wilbur D. Lawson, Con- 


solidation Coal Co., Baltimore Life Bldg., 
Baltimore, Md.; Felix E. Rapetto, Poca- 


Trenton, New Jersey 1) YORK RD. « 2ALTIMORE-4, MD 
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Fighting a Fire Sometimes was 
Safer Than GOING TO IT 


Firemen, of course, must work fast. In the old days, you were apt to be tram- 
pled to death when the alarm sounded. When the idea came along for a brass 
pole to let the fireman slide slick-as-a-whistle to the first floor, America took 
it up in a hurry. 

Americans in every walk of life always have preferred simple operations to 
complicated ways of doing things. Hence the high favor in which Busch-Sulzer 
Diesels are held. Just a glimpse at these engines suggests their simplicity 
of design—and a careful check of details proves it. This is an important 
factor in the operating and maintenance economy of a Busch-Sulzer. It was 
first, you know, with the trunk piston principle in the larger Diesels—an 
innovation more than a dozen years ago, an established success today. 

Although working ’round the clock on naval ordnance and engines for 
the Navy, Army and Maritime Commission, we can fill high priority orders 
for either stationary or marine Diesels in horsepowers from 500 to 3000. 
We welcome your inquiry. 


BUSCH-SULZER DIESEL ENGINE COMPANY 
SAINT LOUIS 





AMERICA’S OLDEST BUILDER OF DIESEL ENGINES 
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Gasket 


Chart showing the cross-sec- 


An up-to-the-minute 


tions of 36 most popular Gas- 
ket Types, their purposes and 
the characteristics which fit 
them for the specific services 
intended, is now available to 


interested engineers. 


This chart has been issued as 
the third in a series of technical 
papers on Gaskets compiled by 
the Research Laboratory of the 
Goetze Gasket and Packing 
Company, Inc., oldest and larg- 
est manufacturers of industrial 


gaskets in America. 


In requesting copies of this and 
succeeding issues of “The Gas- 
ket,” write the company on 
your business letterhead, men- 


tioning your position. 


GOETZE GASKET & PACKING CO., Inc. 


17 Allen Avenue, New Brunswick, N. J. 


i 


jor GASKETS 





hontas Fuel Co., 820 Statler Bldg., Bos- 
ton, Mass.; Granville W. Anderson, Kop- 


| pers Coal Division, Ford Bldg., Detroit, 


Mich.; Thomas P. Bateman, Consolida- 
tion Coal Co., Buhl Bldg., Detroit, Mich. ; 
Harry N. Holloway, Island Creek Coal 


| Sales Co., 1914 Book Bldg., Detroit, 


Mich.; Alfred D. Muldoon, Chesapeake 
& Ohio Ry., 7-120 General Motors Bldg., 
Detroit, Mich.; Frank O. Runnells, 
Island Creek Coal Sales Co., 1914 Book 
Bldg., Detroit, Mich.; Joseph A. Morgan, 
Pittsburgh Coal Co., First National-Soo 
Line Bldg., Minneapolis, Minn.; Nor- 
man Burnside, D. L. & W. Coal Co., 120 
Broadway, New York, N. Y.; Wilbur W. 
Criswell, Jr., United Eastern Coal Sales 
Corp., 420 Lexington Ave., New York, 
N. Y.; Edmund McCarthy, Upper Mo- 
nongahela Valley Assoc., 122 E. 42nd 
St, New York, N. Y.; Earl C. Payne, 
Consolidation Coal Co., 30 Rockefeller 
Plaza, New York. N. Y.; Julian E. 
Tobey, Upper Monongahela Valley 


Assoc., 122 FE. 42nd St., New York. 
N. Y.; Paul B. Barkman, Cleveland 
Cliffs Iron Co., Union Commerce Blde.. 
Cleveland. Ohio: Homer M. Faust. New 


York Coal Co., 150 E. Broad St., Colum- 
bus, Ohio; Carroll F. Hardy, Annala- 
chian Coal, Inc., Transportation Bldg.. 
Cincinnati, Ohio; Otto J. Menke. Tsland 
Creek Coal Sales Co., Dixie Terminal 
Ride., Cincinnati, Ohio; William Mitten- 
dorf, Holmes-Darst Coal Co., Transnor- 
tation Blde., Cincinnati. Ohio: Frank R 
Stilwell. Red Tacket Coal Co. 115 F 
Rich St... Columbus, Ohio: Lester C 
Rasler, Coleman & Co., 123 S. Broad St. 
Philadelnhia. Pa.; Toseph D. Doherty. 
Konners Coal Div.. Konners Blde.. Pitts 
hureh, Pa.: Ernest FE. Finn, Anthracite 
Tndustries, Inc.. 2204 Walnut, Philadel- 
hia, Pa.: Fred J. Kasner, Konners Coal 
Div., Broad St. Station, Philadelnhia 
Pa.: Tosenh “H. Kerrick Pbhiladelnhia & 
Reading Coal & Tron Co.. 725 Readine 
Terminal, Philadelnhia, Pa.: T.awrence 
A. Shinman. Southern Coal & Coke Co 
Hamilton Rank Blde. Knoxville, Tenn. : 
Rov J. Ruchanan, Konners Coal Div.. 
Citizens Rank Ride... Norfolk Va.: Frant- 
T.. Donaher, Norfolk & Western Rv.. 
Roanoke, Va.: Thomas H. Duffv. Checa- 
neake & Ohio Rv. 9th and M>'n Sts. 
Richmand, Va.: George O. Filstram 
Norfolk & Western Rv.. Roanoke. Va.: 
Tames G. Giltner. Norfolk & Western 
Rv. Roanale, Va.: Daniel T. Howe 
Norfolk & Western Rv.. Norfolk. Va.: 
George A. Morris, Norfolk & Western 
Rv.. Roanoke, Va.: Fred K. Prosser! 
Norfolk & Western Rv.. Roanoke WVa.: 
Lyndon J. Whitlock. Tr., Noe folk & Waoct- 
ern Rv.. Roanoke. Va.: David H, Wil- 
liams. Norfolk & Western Rv.. Roanoke 
Va.: Minott Rrooke, Chesanerke & Ohio 
Rv.. 9th and Main Sts... Huntineton 
W. Va.: Fueene J. Kerr. -Tslond Creel 
Coal Co., Huntineton. W. Vas: Tahn 
Scott. New River Co. Mt Hone. W. Va: 
Karl W. Karleon, Republic Coal & Coke 
Co., Racine, Wis. 


Hotel Gibson Appoints 
New Chief Engineer 


THE APPOINTMENT of Lewis A. Steele 
as chief engineer of the Hotel Gibson, 
Cincinnati, was announced last week by 
Randall Davis, general manager. Steele 
has been an eperating engineer at the 
hotel since 1934, and succeeds William A. 
Garrett, who leaves after sixteen years 
at the Gibson, to become chief engineer 
at Good Samaritan Hospital in Cincinnati. 





See: 


WON'T FREEZE—WON'T CHATTER 


EASILY ADJUSTABLE 
S AFETY silence and tight- | 
tT ness are the out- | 
standing characteristics of | 
the Cochrane Multiport 
Relief Valve. A number of 
small disks, each with an 
independent. holding- down 
spring, are used in place of 
a single disk, Thousands are 
giving satisfaction. 








COCHRANE CORPORATION 
3123 N. 17th Street, Phila. 32, Pa. 


COCHRANE 


MULTIPORT 
RELIEF VALVE 
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for THIS hattle, ¢ 1.0. 


% Here’s how you—yes, YOU—can carry out a 
smashing “‘pincer movement” against the Axis. Swing 
in on one flank with increased production of war goods! 
Drive in on the other with redoubled purchases of 
War Bonds through your Pay-Roll Savings Plan! 


You're an officer in both of these drives. Your per- 
sonal leadership is equally vital to both. But have you 
followed the progress of your Pay-Roll Savings Plan 
as closely as you have your production? 


Do you know about the new Treasury Department 
quotas for the current Pay-Roll Allotment Drive? 
Quotas running about 50% above the former figures? You 
see, these new quotas are based on the fact that the 
armed forces need more money than ever to win the 
war, while the average worker has more money than 
ever before to spend. Particularly so, on a family in- 
come basis—since in so many families several members 
are working, now. 


Remember, the bond charts of today are the sales 
curves of tomorrow! Not only will these War Bonds 
implement our victory —they’ll guard against inflation, 
and they'll furnish billions of dollars of purchasing 
power to help American business re-establish itself in 
the markets of peace. 


So get this new family income plan working at once. 
Your local War Finance Committee will give you all 
the details of the new plan. Act today! 


This advertisement prepared under the auspices of the War 
Advertising Council and the U. S. Treasury Department. 

















LET’S KEEP ON Backing the Attack! 


This Space is a Contribution to America’s All-Out War Effort by 


POWER PLANT ENGINEERING 


November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 











ta Aut Teeth. 
spas 


© How it protects against flame, 
slag, and gas penetration, spal- 
ling, and premature furnace 
breakdown. 










© How its exclusive step-up prin- 
ciple protects against excessive 
temperature damage up to 
3900 deg. F. 


© How it is adapted to all types 
of furnaces, Boiler, Metallurgi- 
cal, and to all fuels, Coal, Gas, 
Oil, or any electrically oper- 
ated units. 

© How it greatly expands the life 


of your furnace linings, Baffles 
and Impingement areas. 













































@ Why it is in successful use in 
so many of the foremost Indus- 
trial and Metallurgical Plants, 
in the Army and Navy and 
Maritime Commission ships 
wherever America's Furnaces 
are on the Firing Line. 


Let us send you our book- 
let and an ARMOR-CLAD 
Coated Brick for your 
own test. 


Cut out coupon below 
and send it in today. 








ARMOR-CLAD 


COMPANY 


39 HYATT AVE., NEWARK, N. J. 


Yes, I would like to receive your 
booklet on furnace wall coatings and 
a sample brick which has been coated 
with Armor-Clad. 


SOIMBAND 4 bk wncccuraapiesseetaren 
A [a en ny eee 
























STATEMENT of the ownership 
management, circulation, etc., required 
by the Acts of Congress of August 24, 
1912, and March 3, 1933, of Power 
PLANT ENGINEERING, published monthly 
at Chicago, Illinois, for October 1, 1943, 
State of Illinois, 

County of Cook, 

Before me, a Notary Public in and 
for the State and county aforesaid, per- 
sonally appeared Kingsley L. Rice, who, 
having been duly sworn according to 
law, deposes and says that he is the 
Business Manager of the Power Plant 
Engineering and that the following is, 
to the best of his knowledge and belief, 
a true statement of the ownership, man- 
agement (and if a daily paper, the cir- 
culation), etc., of the aforesaid publica- 
tion for the date shown in the above 
caption, required by the Act of August 
24, 1912, as amended by the Act of 
March 3, 1933, embodied in section -537, 
Postal Laws and Regulations, printed on 
the reverse of this form, to wite: 

1. That the names and addresses of 
the publisher, editor, managing editor, 
and business managers are: 

Publisher, Technical Publishing Com- 
pany, Chicago, Ill. 

Editor, R. E. Turner, Chicago, Ill. 

Managing Editor, Andrew W. Kra- 
mer, Chicago, III. 

Business Manager, Kingsley L. Rice, 
Chicago, IIl 

2. That the owner is: (If owned by 
a corporation, its name and address 
must be stated and also immediately 
thereunder the names and addresses of 
stockholders owning or holding one per 
cent or more of total amount of stock. 
If not owned by a corporation, the 
names and addresses of the individual 
owners must be given. If owned by a 
firm, company, or other unincorporated 
concern, its name and address, as well 
as those of each individual member, 
must be given.) .- 

Technical Publishing Co., Chicago, IIl. 

Arthur L. Rice, Chicago, III. 

Kingsley L. Rice, Chicago, IIl. 

Ralph E. Turner, Chicago, III. 

C. S. Clarke, Chicago, II. 

Andrew W. Kramer, Chicago, III. 

John O. Aarvold, Chicago, III. 

Otto Kaad, Chicago, III. 

Walter Painter, Chicago, III. 

Richard H. Morris, Chicago, II]. 

Edwin C. Prouty, Chicago, IIl. 

Madge W. Rice, Wilmette, III. 

3. That the known _ bondholders, 
mortgagees, and other security holders 
owning or holding 1 per cent or more 
of total amount of bonds, mortgages, 
or other securities are: (If there are 
none, so state.) 

None. 

4. That the two paragraphs next 
above, giving the names of the owners, 
stockholders, and security holders, if 
any, contain not only the list of stock- 
holders and security holders as they 
appear upon the books of the company 
but also, in cases where the stockholder 
or security holder appears upon the 
books of the company as trustee or in 
any other fiduciary relation, the name 
of the person or corporation for whom 
such trustee is acting, is given; also 
that the said two paragraphs contain 
statements embracing afhant’s full 
knowledge and belief as to the circum- 
stances and conditions under which 
stockholders and security holders who 
do not appear upon the books of the 
company as trustees, hold stock and se- 
curities in a capacity other than that 
of a bona fide owner; and this affiant 
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We Didn’t Want 
OMUELCEN URI ES 


‘ 





UT we needed them for use with 
Yarway Steam Equipment and 
couldn’t find any to suit us. 


Sowe designedthe YARWAY Strainer. 


Apparently a lot of other people were 
having “Strainer trouble” because, with- 
out a line of advertising, the Yarway 
Strainers purchased in a few years now 
number many thousands. 





Why don’t you look into this better 
Strainer for your money ? Buy one from 
your supply house (over 100 Mill Sup- 
ply Houses now have them). 


See its protection against corrosion— 
cadmium plating inside and out. 





Examine its high grade Monel woven 





wire screen that stops dirt—lets con- 


densate or other fluids flow freely. 


Notice the removeable blow-off bush- 
ing. Screen and bushing come out to- 
gether—go back together, automati- 


cally aligning. 
Six standard sizes from 14" to 2" for 
pressures to 600 Ib. 


See your Mill Supply House 
or write for Bulletin S-200., 


YARNALL-WARING COMPANY 
114 Mermaid Ave. PHILADELPHIA 18, PA. 


YAR WAY 


STRAINERS 
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BOILER PLANT EQUIPMENT 


Stokers — Bulletin 632 describes 

the Detroit UniStoker line of single 
retort, plunger feed, unit type stokers 
for 125 to 250 hp boilers. Operates 
successfully on all grades of coking or 
non-coking coals. Detroit Stoker Co. 

Coal Handling Systems—New Bul- 

letin No. 125 pictures and describes 
belt conveyors, crushers for sizing coal 
and coke, skip hoists, stackers, vibrating 
screens, car dumpers and other coal 
handling equipment. Robins Conveyors, 
Ine. 

Radiant Heat Boiler—Quick steam- 

ing, high ratings, water wall oper- 
ating economy, moderate height, adapt- 
ability to any fuel, are among features 
of Edge Moor radiant heat boiler de- 
scribed in new Catalog 102. Edge Moor 
Iron Works, Inc. 

Coal Pulverizers— Bulletin G-30A 

describes a line of pulverizers for 
direct-firing, pulverized-coal systems, 
available in 15 sizes and in capacities 
from 3100 lb per hour to 25,400 lb per 
hour. The Babcock & Wilcox Co. 

Steam Atomizing Oil Burners—Bul- 

letin No. 21 tells about construction 
features, capacity and typical applica- 
tions of National Airoil Type SA oil 
burners. Photo-diagrams show proper 
arrangements of burner and furnace 
with various types of boilers. National 
Airoil Burner Co. 
6 Pulverized Fuel— A bulletin enti- 

tled “Utilizing Pulverized Coal in 
the Metallurgical Industries” describes 
in detail pulverized coal equipment and 
includes a number of interesting designs 
and modern systems utilizing automatic 
temperature and pressure controls. The 
equipment described may be quickly in- 
stalled to replace fuel oil consuming 
systems, and operating data reveals 
_ economies. The Amsler-Morton 
0. 

Fuel Oil Purifier — Attractively 

illustrated 8-pg Bulletin 65 shows 
operating features and typical applica- 
ions of Honan-Crane fuel oil purifier. 
Also contains U. S. and metric weights 
and measures and other useful engineer- 
ing data. Honan-Crane Corp. 

Tube Cleaners— Bulletin Y-15, a 

4-ne letter-size folder, describes the 
hew Elliott 1300 Series tube cleaner 
with improved metallurgy, heat-treating 
and lubrication. The motors have been 
proportioned so that they can be used to 
clean both straight and curved tubes, 
with parts interchangeable with former 
Lagonda cleaner motors. A page of 
Elliott tube cleaner recommendations for 
Straight and curved tubes of various 
Sizes is included. The Elliott Co. 


ELECTRICAL EQUIPMENT 


9 Interchangeable Motors—New 20-pg 
booklet tells about complete inter- 
changeability, improved insulation, trou- 
ble-free bearings and other benefits of 
R&M uni-shell motors. Only end heads 
change for polyphase induction, de and 
Single phase induction types. Robbins & 
Myers, Ine. 
| Electronic Heaters — Electronic 
heaters for heating metals are fea- 
tured in a new, illustrated 8-pg bulletin 
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(GEA-4076) recently issued by the Gen- 
eral Electric Co. Publication describes 
the electronic method of heating metals, 
emphasizes its simplicity, and gives in 
detail the specifications of both the 5-kw 
and the 15-kw, 550-kilocycle, electronic 
heaters. Also included are illustrations 
of many important small parts which 
may be brazed, soldered, or surface 
hardened by electronic heating. 
{ Motors Maintenance—“A Guide to 
Wartime Care of Electric Motors” 
is a useful handbook on the maintenance 
problem of motors under hard service 
and unfavorable conditions. It is ap- 
plicable to all types of motors and tells 
the cause and correction of troubles due 
to dirt, oil, moisture, vibration, mis- 
alinement, wear and overload. <A check 
list of symptoms you can see, hear and 
feel serves as a diagnosis chart. Allis- 
Chalmers Mfg. Co. 
i 2 Amplidyne Featured in New Bulletin 
—The amplidyne, a G-E engineer- 
ing development which harnesses the 
usually troublesome short circuit and 
puts it to work, is the subject of an 
attractive new 36-pg bulletin (GEA- 
4053). It describes engineering details 
and functions of the amplidyne, which 
in principle is an externally driven 
direct-current generator which uniquely 
uses a short circuit and a compensating 
winding. Also lists several of the 
amplidyne’s typical applications, and in 
many cases cites figures showing the 
gain in production levels made through 
the use of the amplidyne. The final sec- 
tion is devoted to a series of interesting 
diagrams, with explanatory notes, show- 
ing how the amplidyne is employed, in 
conjunction with other equipment, in 
various applications. General Electric 


Co. 
4 3 Lightning Protection—‘Lightning” 
a G-E silent motion picture runs 
35 minutes, presents an interesting story 
on theory and practice of modern light- 
ning protection. Highlights of this film 
are described in new bulletin (GEA- 
4056) which should be of special inter- 
est to central station engineers and 
technical schools. General Electric Co. 
{ Protected Polyphase Squirrel-cage 
Motor—Bulletin 1160 tells about the 
new Fairbanks-Morse all-purpose poly- 
phase squirrel-cage induction motor. 
Constructed with the centrifugally-cast 
F-M Copperspun Rotor, this new motor 
is fully protected against flying chips, 
falling particles, dripping liquids, and 
other industrial motor hazards. The 
ball bearings sealed in cartridge-type 
housings minimize expensive’ shut- 
downs due to bearing failures. Has 
cross-flow ventilation; is rated 40°C and 
designed to carry 115 per cent load con- 
tinuously without injurious heating. 
Fairbanks, Morse & Co. 


FANS, PUMPS AND COMPRESSORS 
j Pumping Hand Book—New Westco 

Industrial Pumps Catalog No. 43 
gives specifications and performance 
data on pumps for boiler feed, brine 
circulation, condensate and many other 
jobs. Contains units of measurement, 
heads and pressure equivalents and 
other handbook information. Joshua 
Hendy Iron Works, Pomona Pump Div. 
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j Deep Well Pumps—Improved meth- 
ods of pumping water from deep 
wells are described in new pump Bul- 
letin 141A. Cross-sectional views of 
deep well pumps, revealing the shafting 
and submerged pump elements demon- 
strate the operation of lifting water 
from any depth. Various types of pump 
heads are included, to illustrate appli- 
cation of power, for direct motor connec- 
tion, belted drives, geared power and 
combinations of these. Peerless Pump 
Co. ; 
i Time-Saving Compressor Calculator 
—An ingenious compressor calcula- 
tor, designed to save time in computing 
compressor requirements or in estimat- 
ing the performance of present compres- 
sor units, has been prepared by The 
Cooper-Bessemer Corp. The calculator 
is pocket size, of slide rule design; can 
be used for quickly estimating the volu- 
metric efficiency, brake horsepower and 
total piston displacement of any make 
of compressor. 
is Controllable Capacity Pumps—Bul- 
letin 65 gives full details, sizes and 
ratings of Aldrich-Groff pumps which 
provide for automatic or remote manual 
control of delivery, from zero to capac- 
ity, at constant pump speed. The Ald- 
rich Pump Co. 


INSTRUMENTS AND CONTROLS 

19 Frequency Meters—New 8-pg bul- 

letin describes the JBT vibrating- 
reed frequency meter, its advantages 
and extensive application on engine- 
generator sets, in laboratories, central 
stations, and industrial plants. Lists 
data on various models with illustra- 
tions. JBT Instruments, Inc. 
20 Combustion Control Systems—How 

to cut attendants time and pro- 
duce more heat with less fuel is ex- 
plained in Bulletin No. 300 on Cash 
standard automatic combustion control 
systems. Units for control of air flow, 
fuel feed, draft, may be combined to fit 
every boiler need. A. W. Cash Co. 
2 Pneumatic Control—Catalog N-OOB, 

16-pg, stresses use of Micromax 
pneumatic control for regulation of pH, 
conductivity and other conditions, as 
well as temperature. Controller is de- 
scribed as completely factory-assembled, 
ready to be connected to valve, ther- 
mocouple or other primary element, and 
to electric power. Also gives standard 
ranges, dimensions, shipping weight, etc. 
Leeds & Northrup Co. 











22 Stroboscopic Tachometer—Descrip- 
tive folder tells about the Stro- 
bomeca, a simple instrument little larger 
than a baseball, that measures rotational 
and vibratory speeds. Can be used to 
indicate speeds of inaccessible moving 
parts. Boulin Instrument Co. 
2 Water Level Indicator—New bul- 
letin deals with application and 
operating advantages of Yarway Remote 
Water Level Indicator. This device 
brings boiler water levels down to eye 
level reading on a brilliantly illumi- 
nated, two-color scale mounted on the 
plant’s instrument panel or other con- 
venient location. Bulletin describes the 
unique mechanism and methods of in- 
stallation; also shows the instrument 
in use in the boiler rooms of leading 
utilities, industrial plants and institu- 
tions. Yarnall-Waring Co. 
2 Control for Industrial Processes— 
The G-E Cabinetrol, a new, simpli- 
fied system for providing motor control 
for complex industrial processes, is the 
subject of a 24-pg illustrated bulletin 
(GEA 3856). It describes how most 
control systems can be built up by com- 
bining standard control units and acces- 
sories into the required number of Cabi- 
netrol sections. A section of the bulle- 
tin is devoted to a set of layout tables 
which show how simply most installa- 
tions can be made, while another section 
lists the compartment sizes of the stand- 
ard Cabinetrol units. General Electric 
Co. 
2 Hydraulic Control— Bulletin 78-D 
tells about the Sperry Extractor 
hydraulic control for operation of indus- 
trial, marine and aircraft equipment. 
This single tube remote control system, 
capacity up to 400 in. lb, is said to give 
motion through 55 deg without time lag 
or backlash. Sperry Products, Inc. 
2 Draft Control Data—Timely 16-pg 
bulletin tells about a_ simplified, 
automatic draft control device, the 
Draft-A-Justor. It operates by baro- 
metric pressure, automatically compen- 
sates for variations in outside tempera- 
ture, pressures, wind velocity and direc- 
tion. Bulletin has data on the effects 
of this sensitive control of draft on— 
boiler efficiency, boiler maintenance, 
automatic firing control, control of fly 
ash and cinder nuisance. Preferred 
Utilities Co., Inc. 
2 Pressure Controls—A new bulletin 
titled, ‘“Askania Pressure Control,” 
describes the application of Askania 
regulator equipment to pressure and 
flow control problems. Installation 
photos and diagrams show how the 
equipment is used. Unique valve sizing 
chart, published for the first time, shows 
how butterfly valve sizes may be deter- 
mined in a quick and easy manner. 
Askania Regulator Co. 


PIPING VALVES AND FITTINGS 


28 Steam Trap Handbook — Typical 
installations of Yarway impulse 
steam traps and strainers in many dif- 
ferent industries are shown in new Bul- 
letin T-1738. Contains trap operating 
suggestions, pipe dimension table, ther- 
modynamic properties of saturated 
steam and other helpful engineering 
data. Yarnall-Waring Co. 


2 Seamless Flexible Metal Hose—Bul- 

letin H 201-935 furnishes engineers 
complete data covering the physical 
properties and other pertinent informa- 
tion. Generously supplied with illus- 
trations and diagrams, it is invaluable to 
engineer, designer, and _ specification 
man. Eclipse Aviation Seamless Flex- 
ible Metal Hose, Philadelphia Div. of 
Bendix Aviation Corp. 


30 Welding Fittings and Flanges—For 
stronger, lighter, permanently leak- 
proof piping systems, many plants use 
Tube-Turn fittings. No torch cutting 
or fitting fabrication needed. Helpful 
catalog and data book No. 111 contains 
232 pe of technical studies and engi- 
neering data. Tube Turns, Inc. 


31 Bucket Steam Trap—Described in 
Catalog No. 350 are the big capac- 
ity and other advantages of the Sarco 
bucket steam trap for steam mains, 
process steam lines, tanks, dryers, 
presses, etc. Made in standard ranges 
up to 250 lb. Sarco Co., Inc. 


3 Insulation Liner for Pipes—Insid- 
line, an insulation liner for pipes 
under pressure at temperatures above 
1000 deg F, is fully described in new 
booklet. This liner makes it possible 
to design pipe systems with less elabo- 
rate, less expensive allowances for ex- 
pansion. Baldwin-Hill Co. 
K Power Vise Stand— New manual 
covers operating and maintenance 
suggestions on the Oster No. 422 Power 
Vise Stand which eliminates threading 
pipe by hand. Helpful pictures and text 
show how to connect motor, thread and 
ream pipe, thread small bolts, etc. The 
Oster Manufacturing Co. 


34 Quick-Closing Gage Valves—Bulle- 
tin 418 explains construction fea- 
tures of Reliance gage valves which 
make for steam-proof and leak-tight 
service. Pressures up to 450 lb. Reli- 
ance Gauge Column Co. 
35 All-Purpose Traps—Bulletin 242 de- 
scribes the Nicholson line of ther- 
mostatic industrial traps, available in 
five sizes, %4 in, to 2 in., pressures up to 
300 lbs. Catalog 941 gives complete data 
on high pressure traps—weight oper- 
ated for pressures to 1500 lbs—piston 
operated for pressures to 650 Ibs. W. H. 
Nicholson & Co. 


This coupon must be filled in completely in order to secure the litera- 
ture you request. Please indicate only the bulletins you particularly desire. 


Pasting coupon on penny postcard saves you time and money. 












36 Flexible Coupling Handbook—,) 
unusual combination of catalog ang 
engineering manual has been prepared 
by the Victaulic Company of America, 
The new Victaulic handbook is a com. 
prehensive listing of flexible couplings 
and fittings for use with grooved pipe, 
as well as a guide to their use in jn. 
dustrial, mining, petroleum, shipbuild. 
ing, and water works and _ sewerage 
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fields. The engineering _ and catalog W 
material have been tabulated by indus. pl 
tries to facilitate its quick and easy use, treatm 
37 Steel Valves—New folder high. & in add 
lights construction and operating @ It has 
features of Edwards cast and forged JJ and ec 
steel valves for stop, check, non-return & culatio 
and blow-off service. The Edward Valve @ and sh 
& Mfg. Co. engine: 
3 New Condenser Tube Manual—Ney fm 2°! ™ 
112-pg Condenser Tube Manual ful. no: cl 
fills the need for a compact ready-refer. 4 
ence on tubes used in condensers, heat Be 
exchangers and evaporators found jn jg wutoma 
power plants, ships, oil refineries ang jp !stall 
process industries. It deals with com. jg ™tica! 
paratively new and more corrosion. jy i int 
resisting alloys, such as Duronze IV, Easily 
Cupro Nickel, Cuzinal, as well as im. jm Wurem 
proved Admiralty, Muntz and copper; Pr 
discusses effects of electro-chemical the MH. 72! 
ory of corrosion, types of protective jm tion 29 
films, oxygen and debris, impingement jm ‘™ple 
corrosion, operating conditions, etc, jm uric 
Gives latest A.S.T.M. and Federal Spe. 9 '¢Y 1S 
cifications on standard alloys, compre. "Ving 
hensive weight tables, steam notes, jm sive! 
methods of installing and packing, cut. "8 10 
ting and removing condenser tubes, It jm incipl 
also contains weight tables and data on jm With its 
brass and copper pipe, copper water fm '0s. 
tubing and navy type copper tubing, 
Bridgeport Brass Co. 
39 Figuring Pipe Thickness—New Bul- Wa 
letin 43-A will enable you to de- N 
termine easily the required pipe wall er Ma 
thicknesses for commercial pressure nar 
and temperature conditions. All you (“ters 
do is select a factor from a. table, jy ludin 
divide it into the working pressure, re- jm ‘¢Paciti 
fer quotient to a chart. Midwest Piping I (2% Di: 
& Supply Co. Con 
16-} 
PRIME MOVERS pow 
Turbines—20-pg catalog, No. GEA-& Procedu: 
1145D, covers Type D mechanical-@ key ind: 
drive turbines with photographs andj sound 
diagrams illustrating construction fea-{§ Booklet 
tures and general specifications. Also {J Material 
furnishes dimensions and typical in- {J Products 
stallation photographs. General Elec-@ trolled 
tric Co. ducers?” 
4 { Diesel Engine Testing—‘Maintair- Pe Op 
ing Diesel Engine Dependability” sf my po. 
the title of new 20-pg bulletin explain- 5 ac 
ing how compression and firing pres- uab 
sures of any Diesel can be determined services, 
quickly and accurately with Premax scribes 
Pressure Indicator. Bulletin contains ~ s 
comparative operating data on Dieselj™ "0" wh 
performance before and after using Pre- ng. Als 
max. Bacharach Industrial Instrument — inf 
Go. acking 
4 Mechanical Drive Turbines—A s*- 52 ring 
ries of bulletins describe the com- showing 
plete Terry line of mechanical drivel popyjar , 
turbines. Bulletin SR-114 covers the the Shae 
Multi-stage turbine; Bulletin S-107 de-¥ the spec 
scribes the Axial Flow Impulse turbine: available 
Bulletins S-116 and S-99 describe the chart is 
Solid Wheel turbine. The Terry Stea«pp, Gas 
Turbine Co. pers on 
43 Gas Engines—Bulletin No. S-55l-§ search 1; 
B21 covers CCG gas engines, vel @d Pack 
tical, 4-cycle, totally enclosed, adaptable 53 Heat 
to generator, pump, compressor and othe! ual - 
power drives. Also includes typical it Conserva 
stallation photographs. Worthingtolf standable 
Pump and Machinery Corp. these que 
fuel losse 
WATER TREATMENT a 
Water Clarification— Bulletin “Pings, © 
furnishes data on the use of Nal0™ Time A 
No. 41 in the clarification of wate" and exay 
through pressure filters, for beveras@f loss sh ogy 
cooking or process work, swimmil layman 
pools, ice plants, etc.; also in oil removil Survey, 
filters. National Aluminate Corp. Stitute. 








Chemical Supply Agitating System 

—Bulletin W-212-B2 on the Worth- 
ington water softener explains how cir- 
culation of liquid chemical supply 
through stationary diffuser maintains 
uiform chemical strength without use 
of moving parts. Also describes other 
Worthington features. Worthington 
Pump & Mach. Corp. 

Water Treatment Data Book—Com- 

pletely revised data book on water 
treatment contains 78 sections of data 
in addition to 36 tables and 10 graphs. 
It has hundreds of chemical conversions 
and equations. Gives methods of cal- 
culation of water conditioning problems 
and should be in the library of every 
engineer or chemist who comes in con- 
tact with water treatment. Permutit 


Co. 
4] Chemical Feeders— Bulletin de- 
scribes Manzel chemical feeders for 
automatic boiler feed water treatment. 
Installed on boiler pumps, they auto- 
matically feed a small amount of chem- 
ical into the line with each pump stroke. 
Easily adjustable to fit your exact re- 
quirements. Manzel Brothers Co. 
48 Proportioning Equipment for Cor- 
rosive Fluids— Cochrane Publica- 
tion 2985-A describes an ingenious and 
simple method of proportioning sul- 
phuric acid to water supplies. Accu- 
racy is obtained without the use of any 
moving parts in contact with the cor- 
rosive liquid—giving long life and insur- 
ing low maintenance charges. The 
principle of operation is described fully, 
with its many advantages and applica- 
tions. Cochrane Corp. 


MISCELLANEOUS 


| Water Heaters— ADSCO Bulletin 

No. 35-75C illustrates and describes 
horizontal and vertical storage water 
heaters with U-tube heating elements, 
including details of construction, sizes, 
capacities and dimensions, etc. Amer- 
ican District Steam Co, 

5 Controlled Materials Plan — New 
16-pg booklet entitled, “The Con- 
trolled Materials Plan—A Simplified Ex- 
planation of Purposes, Principles and 
Procedures,” has been prepared to assist 
key individuals in war industries gain 
a sound working knowledge of CMP. 
Booklet covers such topics as “What 
Materials Are Controlled?’; “Are Your 
Products A or B?’; “How Are Con- 
trolled Materials Distributed to Pro- 
ducers?”; “Buying Maintenance, Repair 
and Operating Supplies.” Manning, 
Maxwell & Moore. 
5 Packing Guide—Catalog 40 is a val- 
uable guide on packings for all 
Services. Clearly illustrates and de- 
scribes various packings of this com- 
bany; suggests varied packing styles 
from which to choose a substitute pack- 
ing Also presents engineering data and 
other informative charts. The Belmont 
Packing & Rubber Co. 
52 Helpful Gasket Chart Available— 
An up-to-the-minute Gasket Chart 
Showing the cross-sections of 36 most 
popular gasket types, their purposes and 
the characteristics which fit them for 
the specific services intended, is now 
available to interested engineers. ‘This 
chart is featured in the second issue of 
“The Gasket”’—a series of technical pa- 
bers on Gaskets compiled by the Re- 
Search Laboratory of the Goetze Gasket 
and Packing Co. 
5 Heat and Power Conservation Man- 
ual— Industrial Heat and Power 
Conservation Manual provides under- 
Standable, down-to-earth information on 
these questions: How do I find heat and 
fuel losses?—-How do I figure how much 
can be saved?—How long will it take to 
Cover the cost of insulating in fuel sav- 
ings? 

Time saving graphs, tables, formulae 
and examples on the back of the heat 
hoes sheet make it possible for even the 
ayman to work through a heat loss 


Survey. Industrial Mineral Wool In- 
Stitute. 








REFLECTING 


. . . highly resistant to pressure and temperature strains 


SONDERGLASS, which many engineers call “the unbreakable 
gauge glass”, is the standard of comparison for all other gauge 
glasses. Whether in first cost or replacements, you pay for the best. 
Buy SONDERGLASS and get it. Distributed in all principal cities. 


A. W. CHESTERTON CO., 64 INDIA ST., BOSTON, MASS. 


SONDERGLASS | 


OUR MEN NEED 
* BOOKS * 








That book you've enjoyed—pass 
it along to a man in uniform. 
Leave it at the nearest collection 
center or public library for the 1943 
VICTORY BOOK CAMPAIGN. 


SEND Stes 
ALL YOU CAN SPARE 
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NEW OAKITE DIGEST 
Gives Data on FAST 
Cleaning Techniques! 


How are other plant engineers solv- 
ing today’s problems in equipment 
maintenance? What short-cuts are 
they finding effective? What simpli- 
fied procedures are conserving 
urgently needed manpower? 


You will find the answers to 65 dif- 
ferent maintenance problems in this © 
NEW, 16-page Oakite Wartime 
Maintenance Digest ... cleaning, 
de-scaling and related techniques 
that will help you keep all your 
equipment at peak efficiency! With 
this invaluable information at your 
fingertips, you, too, can speed-up 
maintenance and shorten equip- 
ment down-time. 


Your Copy FREE on Request! 


Write NOW for your FREE copy of 
this practical guide to power plant 
maintenance ...no obligation, of 
course! 
OCAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE 
Dpecialized cleaning 


MAATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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has no reason to believe that any other 
person, association, or corporation has 
any interest direct or indirect in the said 
stock, bonds, or other securities than as 
so stated by him. 

5. That the average number of copies 
of each issue of this publication sold or 
distributed, through the mails or other- 
wise, to paid subscribers during the 
twelve months preceding the date shown 
PUNE S 32s caval choreiaciavstarereainr roc eens 
(This information is required from daily 
publications only.) 

KINGSLEY L. RICE, 
Business Manager. 

Sworn to and subscribed before me 

this 17th day of September, 1943. 
JOHN O. AARVOLD. 
(My commission expires March 20, 1944.) 


NEW 
ENGINEERING 
BOOKS 


Magnetic Circuits and Transform- 
ers. By The Electrical Engineering 
Staff at The Massachusetts Institute 
of Technology. First edition, 718 pp, 
378 illustrations, 6 by 9 in. cloth., John 





Wiley & Sons, Inc., 440 Fourth Av- 
— New York, N. Y., 1943. Price 
$6.50 


This comprehensive book is the 
second volume in the Principles of 
Electrical Engineering series prepared 
by members of the staff of the Depart- 
ment of Electrical Engineering at 
M. I. T. A review of the first volume 
dealing with Electric Circuits was pre- 
sented in these pages in the October 
1941 issue. 

The staff at M. I. T. has for some 
years been engaged in an extensive 
program of revising substantially its | 
entire presentation of the basic tech- 
nological principles of electrical en- 
gineering and these volumes are the 
result of this work. A third volume 
dealing with the subject of applied 
electronics is announced as this re- 
view is being written. 

This volume is intended as a first 
course for power and communication 
engineers. This is somewhat unique. 
Usually texts on power and communi- 
cation are quite different, even in their 
treatment of basic material and, so, 
the fact that in this book practical ap- 
plications are made to both heavy- 
current and_ light-current control, 
measurement and communications 
problems is of particular interest. 

The first part of the book deals 
with magnetic circuits. It includes 
an extremely interesting chapter dis- 
cussing the current theory of ferro- 
magnetism, the derivation of the mag- 
netic circuit concept, and the develop- 
ment of the fundamental principles 
for computation of the behavior of 
magnetic circuits. Also included are 
a treatment of iron-core reactors by 
means of the model theory and a con- 
cise summary of thermal circuit prob- 
lems. Part II, on transformers, sur- 
veys first some general principles in 
volved in the design and manufacture 
of all electric apparatus and then ap- 
plies the general principles to trans 
formers and continues with analysis 
of their electrical characteristics. Two 
methods of analysis are given, and 
their interrelations stressed: the reso- 








POWER PLANT ENGINEERING — Chicago, Ill. 





HY waste valuable time 


and labor removing soot 
and stubborn fire-scale by 
old-fashioned methods? 
XZIT cleans boiler heating 
surfaces by reducing these 
deposits chemically so they 
may be dissipated easily by 
natural draft or blowing, with- 


out chipping or scraping. 


XZIT is fed into the fire-box, 
and does its job while the 
boiler operates. Let us send 
you facts and figures showing 
how XZIT is saving fuel, time 
and labor on all types of boil- 
ers. Write. 
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PREVENT DANGEROUS 
WATER HAMMER! 


STORAGE 
WATER 
HEATER 


Strong 80 Series trap 
(1) with Strong thermal 
air valve by-pass (2) in- 
sures quick drainage 
of accumulated conden- 
sate and rapid starting. 
Strong 70 Series trap 
(3) drains inlet line, 
maintaining dry steam 
at 4, + lat 
ing valve. 





PROBLEM: Condensate accumu- 
lates in coils due to lack of pressure 
when regulating valve is throttling 
or ‘closed. Water hammer results 
when steam regulating valve opens. 


SOLUTION: Drain coils fast. Use 
trap with 4 to 8 times capacity of 
actual steam condensate rate. For 
medium or high pressures, either 
open or inverted bucket traps are 
suitable. Use open bucket traps for 
low pressures. 


Strong 80 Series Trap 
for medium or high 


+. 


Completeness of the Strong trap line 

enables us to recommend exactly the 

type or size needed—open or inverted ah} 

bucket, closed float, float-and-ther- Hy} ||| | STRONG g 
mostatic (blast), etc.—forged, weld- Sa 

ed, cast or semi-steel construction. 


Send your drainage problems to Strong 30 Series Trap 


Strong, Carlisle & Hammond Com- *°* !ow pressures 

pany, Cleveland, Ohio. oe 
ECIAL T 

pone STE am SP 


Fabricated Steel Traps 





STEAM SPECIALTIES 








Until the Uniforms 
can be pul away... 


Quaker will keep on giving the right-of-way to all orders 
coming from the Government direct or from those com- 
panies requiring Industrial Rubber Products to complete 
the War Orders which they have. 


Quaker is as anxious as anyone to turn production 
back to take care of the needs and demands of the ci- 
vilian trade. The Allied Forces in their combined drives, 
are dealing some very telling effects. Events are on the 
swift move. Each day is counting in a big way. Perhaps 
the final score will be settled in a much shorter time 
than many of us anticipated, and bring that day of com- 
plete Victory, which we all know will eventually arrive. 


Our entire group of friends with whom we do business, 
almost without exception, recognize and appreciate what 
Quaker is doing to keep Industrial Rubber Goods flowing 
to them, and we deeply appreciate their spirit of coopera- 
tion, and are eagerly looking forward to that day when 
we can give the service that normal conditions permit. 


QUAKER 


_ INDUSTRIAL RUBBER PRODUCTS 


Quaker was founded in 1885 with the keynote of 
supplying quality merchandise to the trade. Our 
growth has been steady throughout the years... 
today, we have thousands of satisfied customers, 
many of whom have been buying their rubber prod- 


| ucts from us for a quarter century and longer. 


With our 9,001 various items of Belting, Hose, 


| Packings and Moulded Parts, Quaker offers a com- 
| plete line to serve the trade with whatever may 


be desired in Industrial Rubber Products. 
Even in these strenuous days—if there is a way 
to get it done, Quaker will do it. 


BUY MORE WAR BONDS 


QUAKER RUBBER CORPORATION 
PHILADELPHIA 24, PA. 
NEW YORK 7 CLEVELAND15 CHICAGO16 HOUSTON 1 


Western Territory 
QUAKER PACIFIC RUBBER COMPANY 
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EXTRA! 
EXTRA! 


Armstrong 
HUMIDIFICATION 
Licks Dry Air Problem 

Read all about it! 

Free booklet! 


T LAST—a simple, practi- 

cal, economical quiet 
HUMIDIFIER that installs as 
easy as a unit heater. Costs only 
$100. for 40,000 cu. ft. capacity. 
Fully guaranteed. 

Prevents DRY-OUT-ITIS: 
Checks fiber breakage, warpage 
and checking of wood, paper 
shrinkage, spoilage of certain 
foods, cracking of leather, weight 
loss, etc. 

BETTER WORKING COM- 
FORT: Improves worker effi- 
ciency, fewer winter colds, cuts 
absenteeism. : 

CUTS “STATIC” HAZARD: 
Minimizes fire and _ explosion 
hazard from static electricity; 
prevents dirt. 

Used in hundreds of leading 
plants. Ask for booklet. 


ARMSTRONG MACHINE WORKS 


.810 Maple St. Three Rivers, Mich. 


STEAM RO. 


HUMIDIF 





lutions of the magnetic fields of trans- 
formers into leakage and _ resultant 
mutual components, and the classical 
theory of coupled circuits. 

The treatment given assumes that 
the reader has knowledge of electric 
circuit theory as given in the first 
volume of the series or in other text- 
books on a similar level. Mathematics 
through differential equations is freely 
used; not, however, as a substitute for 
the explanation of physical phenom- 
ena but rather as a means of describ- 
ing quantitatively their consequences. 
In all instances emphasis is placed 
on fundamental principles important 
to students of electrical engineering 
regardless of what their fields ulti- 
mately may be 

Basic Electricity For Communica- 
tions. By W. H. Timbie. First edi- 
tion, 603 pp, 5% bd 8% in. cloth. John 
Wiley & Sons, Inc., 440 Fourth Ave- 
nue, New York, N. Y., 1943. Price 
$3.50. 

Those who have been familiar with 
Professor Timbie’s many useful books 
on various branches of electrical engi- 
neering need hardly be told that this 
is an excellent book for those who 
need a practical book. All of Profes- 
sor Timbie’s books are practical, and 
this is no exception. It is designed 
for the practical man who wants help 
in dealing with the many new prob- 
lems that arise in connection with 
modern industrial electronic develop- 
ments and in communication work. 
This book presents those basic elec- 
trical principles with which the worker 
in these fields must be thoroughly fa- 
miliar. 

As the author points out in the 
preface, the plan followed is that 
which had proved so successful in his 
“Elements of Electricity” used for 
many years in practical courses in 
electricity. Facts and theories are pre- 
sented by simple, direct statements. 
New theories are approached through 
familiar illustrations and applied to 
the common practical problems of 
modern practice in communications 
and industrial electronics. 

Specifically it contains, 1. An ade- 
quate amount of information concern- 
ing electrical laws and communication 
practice in an immediately usable 
form. 2. It applies the information 
contained in real situations and mod- 
ern equipment and not to abstract 
theory and the juggling of mathemat- 
ical formulas. 3. It provides sufficient 
drill in concrete practical problems, 
which not only afford in themselves 
an additional amount of information, 
but also develop in the student a ca- 
pacity for applying what he_ has 
learned. 4. It presents, out of the 
great mass of electrical phenomena 
only those facts and principles which 
the student in electronics or communi- 
cations needs to know and to know 
well. History and general theory, in- 
teresting as they are, have been 
omitted. 

Numerous photographs and dia- 
grams illustrate and analyze the tools 
of production. Actual job problems 
are used throughout to demonstrate 
step-by-step how to solve electrical 
and communication problems that arise 
in practice. 

The author is professor of electrical 
engineering and industrial practice at 
Massachusetts Institute of Technology. 

Uranium and Atomic Power. By 
Jack DeMent and H. C. Dake. First 








Consult us for: 


Radial Brick Chimneys 
Common Brick Chimneys 
Ornamental Chimneys 
Linings for Steel Stacks 


Chimney Repairs 
and Extensions 


Installing, Repairing 
Lightning Rods 
AMERICAN CHIMNEY 
CORPORATION 


147 Fourth Ave., New York City 


BRANCHES: BOSTON, MASS. 
PHILADELPHIA, PA. ® PITTSBURGH, PA. 
CLEVELAND, O. @ DETROIT, MICH. 














CLASSIFIED ADVERTISING 
POSITION WANTED 


Wanted position as power plant operator 
in middle west. Am experienced, mar- 
ried and employed at present. Address 
Box 1429, Power Plant Engineering, 53 
W. Jackson Blvd., Chicago 4, III. 


OPPORTUNITIES OFFERED 


OPERATING ENGINEER WANTED 


Operating Engineer for Sugar Refinery 
Power Plant including 400 Ib. Boilers, 
engines and turbines. Experience neces- 
sary in construction and_ operation. 
Phila. Area. Persons now in War Work 
or essential activities will not be consid- 
ered, Address Box 1430, Power Plant 
Engineering, 53 W. Jackson Blvd., Chi- 
cago 4, IIl 




















MOTOR WANTED 


One 750 to 1000 KW 
synchronous motor, 
3 phase, 60 cycle, 
2300 volts, 240 R.P.M. 


The Shartle Brothers Machine Co. 
Middletown, Ohio 
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») BEWARE 
~~ THIS: 
SABOTEUR! 


Scale in boiler tubes is the wasteful saboteur 


of boiler efficiency that reduces heat transfer. 


‘$790 00 8 HOA SEED ON 
DMO Bin eOM ES 
“92 ‘Dave tonteey ani | 


AIRETOO 


For example, 1/32 of an inch of 
scale in tubes can reduce evapora- 
tion as much as 10%. Don’t let 
this happen in your plant... 


BE ON GUARD 
WITH AIRETOOL 


Airetool Tube Cleaners will 
quickly and thoroughly do away 
with scale and other deposits. And 
there will be less down time .. . 
Airetool Tube Cleaners do the 
job faster. This is because of 
Airetool’s unique power seal mo- 
tor that gives extra speed and 
power... that permits the motor 
to be loaded down to 50 RPM 
without stalling. 


Airetool Tube Cleaners are 
made for straight or bent tubes; 
VY,” to 20” I.D. All types of cut- 
ter heads, brush heads, drills, 
blade-type heads and knocker 
heads are available. Let us know 
your needs. 


Write for Bulletin PP-14 


MANUFACTURING 
COMPANY 


SPRINGFIELD, OHIO 








A low-cost repair 
that saves Diesel Engine 
piston replacements 





Piston head 
O Pag ~ 


Stub for wrench hold 
(cut off after setting plug 


—_ 


Uy 
HEN the piston head of a Diesel or other inter- 
nal combustion engine has been burnt or 








Before repair 








| cracked from the extreme temperatures, the Smooth- 


On repair shown above will restore the initial 
strength of the piston and effect a large saving over 
the cost of a new piston. 

The repair consists merely of boring out the weak- 
ened head metal and threading the bored hole. A 
plug is cast and threaded to fit the hole. By coating 
the threads and flange of the plug with Smooth-On 
No. 3 before screwing into the hole, a tight, pressure- 
proof fit is assured, because the soft metal of the 
Smooth-On No. 3 flows into and fills all voids. Any 
cracks in the piston head which may extend outside 
of the bored hole are filled with Smooth-On No. 1 
which will make a pressure-tight seal. The stub, by 
means of which the plug is screwed into place, is cut 
off after the plug is set. 

Buy Smooth-On No. 3 in 1-lb., 5-lb. or 25-Ib. 
containers from your supply house or if neces- 
sary from us. For your protection, insist on 
Smooth-On—used by engineers since 1895. 





=? 


40-PAGE >. 
E FE pa. : 
: HANDBOOK 


Send the coupon TODAY for this helpful 
manual. 170 Diagrams. with simple, con- 
cise instructions for ingenious. practical 
repairs. Many repair hints not published 
elsewhere. A war-time necessity which 
every engineer and maintenance man 
should have. 








SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., Jersey City 4, N. J 


Please send SMOOTH-ON HANDBOOK. 








Do it with SMOOTH"ON 
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edition, 335 pp, 6 by 9 in. cloth. Chem- 
ical Publishing Co., Inc., 234 King 
Street, Brooklyn, N. Y., 1941. Price 
$5.00. 

All engineers interested in the fu- 
ture of their profession should be in- 
terested in this book because if some 
of the implications of its subject mat- 
ter should happen to come true, the 
lot of the “power” engineer, at least, 
will be very different from what it 
is today. If, for example, we learn 
how to produce a certain type of ura- 
nium—uranium 235—in considerable 
quantities, the chances are that this ele- 
ment would supplant all present fuels 
and we would derive all the energy 
needed in the world from its disrup- 
tion. One can readily appreciate this 
when it is known that the energies re- 
leased in the fission of uranium 235 
are fully 40,000,000 times greater than 
those released by one molecule of 
T. N. T. in exploding. 

Ever since its discovery uranium 
has been associated with the great 
events in science. It has been the 
“water boy” for spectacular plays in 
chemistry and physics. For some 
years the element was forced into 
comparative obscurity by the acclaim 
for radium and X-rays. But more 
recently, uranium has come into its 
own for, with the recent developments 
in nuclear fission, the future of ura- 
nium has been accorded an extremely 
bright outlook. At the present time 
uranium 235 holds the greatest possi- 
bilities as a future source of atomic 
power. The separation of U235 from 
other uranium isotopes is already a 
laboratory fact but, of course, much 
remains to be done to develop this 


fact into commercial realization. Many 
physicists believe that atomic power 
may be obtained from uranium in the 
near future. Others hold to the prem- 
ise that such an accomplishment is still 
in the distant future or may never 
come to pass. It is the opinion of the 
authors of this very interesting book 
that the gravity of evidence now at 
hand should favor an optimistic out- 
look. 

Jack DeMent is research chemist 
at the Mineralogist Laboratories while 
H. C. Dake is the editor of the Min- 
eralogist Magazine. They discuss the 
subject of uranium from the chemical 
viewpoint but on the whole the book 
is of interest to the general reader 
even though only casually interested in 
the subject. They present a very com- 
plete account of the history of uranium 
and of the work that has been done in 
the field of uranium investigation. 

While uranium research is far re- 
moved from the activities of most 
power engineers, this book neverthe- 
less should be of interest to those 
engineers who have imagination and 
who are interested in the broader as- 
pects of their profession. 

Electricity. By Charles A. Rinde. 
First edition. 466 pp, 7 by 9% in, 
cloth. Harcourt, Brace and Company, 
383 Madison Avenue, New York, N. Y., 
1943. Price $1.96. 

This is a book on the fundamentals 
of electricity for those new workers 
in industry and for the men and 
women in the armed services who 
require such knowledge as a basis for 
various kinds of specialization. While 
not a popularization, it nevertheless 
is a book that the intelligent layman 


should ‘be able to understand. 

The book is organized around the 
War Department’s outline, “Funda- 
mentals of Electricity” (PIT-101), 
but the outline, according to the 
author, has not been followed slavishly, 
A central theme unifies the book: the 
control of electrons. Magnetism and 
electricity, separately introduced, are 
brought into close relationship in cer- 
tain divisions. The control of elec- 
trons appears very early in the book 
and grows in variety and importance 
until the last chapter. 

The principles developed in the 
early sections of the book are applied 
again and again in later sections. This 
recurrence should make acquaintance 
with them easy and much like that of 
experience, and should lead readily to 
the generalizations and understand- 
ings that add most to one’s permanent 
knowledge. 

A large part of each chapter is 
devoted to detailed explanations of 
electrical devices. Readers, no doubt, 
will find the majority of these explana- 
tions interesting in themselves but 
their chief purpose is not to present 
the device as such, but merely as an 
example of electricity being used or 
controlled in a certain way. The sig- 
nificance of an electric bell, for ex- 
ample, is that an electromagnet acts 
on a piece of iron carrying contacts 
that break the electromagnet’s own 
circuit. 

As the author points out in the 
preface, it is inherent in the nature of 
alternating currents that their behavior 
in electric circuits is more complex 
than that of direct currents. Therefore, 
a large proportion of the detailed cal- 








Va 


distill over with the steam. 


injury to products. 


and leaks. 





GARRATT-CALLAHAN CO. 


OF NEW YORK, Inc. 


CHICAGO—S9 E. Van Buren St. @ NEW YORK CITY—1328 Broadway 


OF ILLINOIS 


Established 1904 


You Get CLEAN STEAM With 


ILL OVER 


“A 
Maaic: Boiler Preservative has the big advan- 
tage of being non-volatile. It will not evaporate or 


The steam from boilers using “MAGIC” is pure and 
free from any chemicals or injurious gases. It can 
be used directly in processing industries without 


Remember, too, that “MAGIC” puts a protective film 
on the iron which not only prevents scale from 
adhering, but also helps to prevent pitting, corrosion 





‘ 





For All 
“HIGH-UP’ 
VALVES 


Every overhead valve in your plant should 

have the easy, safe, instant control from the 

floor which Babbitt Sprocket Rims provide. 
. . Babbitt Rims are low in cost; quickly 

attached ; they save time, steam and accidents. 

Install them now. Write for descriptive folder. 
BABBITT STEAM SPECIALTY CO. 

New Bedford, Mass., U. S. A. 


Babbitt 


-—Adjustabie— 
SPROCKET RIM 
with Chain Guide 
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HANGS THE FATE 
~ OF A NATION! 


Telephone and telegraph .. . radio and radar .. . ignition and firing coils ... 
communications between war plants . . . commanders and fighters ... planes to 
gun batteries . . . ships to shore .. . effective operations of trucks, jeeps, planes, 
boats would not be possible without tiny, thin copper wires. But its production can 
be a problem as this true example shows. A manufacturer of enameled wire was 
troubled with wire dust building up in the enamel bath... breaks per hundred feet 
were high .. . four enamel coats were necessary. By installing a Bowser Filtration 
system, breaks are only “% to 1/10 as many... and the job is done with one less in many sizes and types 
coat of enamel. Bowser systems are used for many liquids including cutting, grind- with varied degrees of 
ing, honing and other oils. If you have a filtration problem . . . call on Bowser porosity to meet a wide 
for its solution. range of conditions and 


Ws=.. BO WS E R, INC. har ace See 


Pa) 
\ 


Bowser Filters are made 


ag * 
\° war gonns * FORT WAYNE 2 = INDIANA 
« STAMPS if } 


LIQUID CONTROL SPECIALISTS SINCE 1885 


METERING * DISPENSING © STORING ® LUBRICATING® FILTERING © DISTILLING 








“PENNSYLVANIA” CRUSHERS Good Damper Regulators 


BRADFORD BREAKERS 7 eusesness 
Reduce R.O.M. for Stoker or Pulver- are help ing to : 

we feed — hry Led a Wi +h WwW ere at be 
low “over-grinding.” Crush by gravity- 

oo Automatically eject, Raspes in e ar 
amage, tramp iron, any debris and 

hard rock. Low H. P. . slow speed BY SAVING FUEL. 


.- long life. Low upkee ... rugged 
thoroughly aantie. 25 to 500 Take, for example, the 


TPH. Steelbuilt. Patented. 
The Central Feed REVERSIBLE is V i C | 0 re 

the most outstanding advance in Ham- 

mermill design in 20 years... REVER- We make types and sizes for every boiler room condition 
SIBILITY is an exclusive “Pennsyl- —for high, low, and medium _pressures—sensitive— 
vania” feature. Automatic hammer dependable. They regulate with utmost satisfaction. 
turning. Feed R.O.M. or smaller... ag hy Fa le gy = 
Adjustable Cages... Tramp iron pro- pounds. It is our ‘‘medium 
tection. Rugged . . . dependable 26 to pressure” regulator. Hydrau- 


600 T.P.H. Steelbuilt. Patented. lically operated. Step-by-Step 
Control. Adjustable Compensa- 


“BRADF ORD-HAMMERMILLS” tion. No Hunting Action. 


Combine good features of ‘“‘Pennsyl- 
vania” Bradford Breaker and Ham- 
mermill. Take R.O.M. or smaller. 
Crush finer than Bradford, but less 
than Hammermill. 25 to 600 T.P.H. 
Ruggedly Steelbuilt. Patented. 


SINGLE ROLLS 


Take R.O.M. and down feed. Quick 
adjustability from %” to 8” sizing... 
Tramp iron relief... slow speed . 
modest H.P. Crush Ash Clinker. Steel- 
built. Patented. v 
a qu ese regulators are guar- 

GRANULATORS anteed by a company that 

Granulate materials of medium has been making regulat- 
hardness . . . Bituminous coal... ing valves exclusively for nearly a half century. 
Gypsum Rock, etc., to product sizes Check and mail the list at the right. Make it a 
%” to 2”, with minimum fines and habit to put your regulating problems up to 
oversize. Operation practically dust- ATLAS. _In other words — Standardize on 
less. ATLAS Regulating Valves. 


Rellett, 27.5, 


to dutavested parties TAL co 
PENNSYLVANIA CRUSHER = ATHASADE COMPANY 


Liberty Trust Bldg. PHILADELPHIA, | PA. 291 South St., Newark, N. J. 
team Los fry a Representatives in Principal Cities 

















C) Oil Control Cocks 
©) Humidity Controtlers 


©) Pump Governors 
C) Thermostats 


C) Float Valves 





Please send information on the following Atlas Products without obligating me in any way:— 


Water Regulators 
( Temperature Regulators 


] Reducing Valves 


oe ee ee ee eee es 
Atlas Valve Co., 291 South St., Newark, N. J. 


©) Damper Regulators 

©) Campbell Boiler Feed 
C) Pressure Regulators 

(© Exhaust Control! Systems 
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culations can be made only with the 
aid of advanced mathematics. But the 
basic principles of alternating current 
do have to be understood so every 
effort is made to present these princi- 
ples and their applications simply, yet 
fully enough to permit more than su- 
perficial, hence worthless, understand- 
ing. 

The volume is very well illustrated 
both with diagrams and photographs. 
The latter are extremely interesting 
in that they show the most modern 
types of equipment; for example, views 
of the degausing equipment used on 
ships to protect against magnetic mines. 

Summing up, this is one of the very 
best elementary books on electricity 
that has been published in recent 
years. It should be valuable to all 
those desiring a working knowledge 
of electricity. Practical men, not hav- 
ing had the advantage of formal train- 
ing in electricity, will find it instruc- 
tive and valuable. Note the price; it 
gives a lot for little money. 

Fundamentals of Radio. By L. O. 
Gorder, Kenneth A. Hathaway and 
Carl H. Dunlap. First edition. 373 
pp, 5% by 8% in. cloth. American 
Technical Society, 850 East 58th Street, 
Chicago, Illinois, 1943. Price $2.00. 

Believing that a working knowledge 
of, at least, the simple fundamentals 
of radio will aid the power engineer 
and the plant electrician in understand- 
ing the electronic devices that are com- 
ing into use in industry, we feel that 
this book on “radio” should be of in- 
terest in these pages. 

It is one of the simplest books on 
the general subject of radio that has 
come to our attention. It is intended 








as a first level course and like a num- 
ber of other books published recently 
by the American Technical Society, is 
aimed at the men in the armed services 
requiring various operational skills. 
The text is devoted to the fundamental 
principles of radio and the way these 
principles are applied to radio trans- 
mitting and receiving sets. Mathe- 
matics has been kept to the substitu- 
tion of numerical values in the for- 
mulas, which are worked by simple 
arithmetic. 

Slide Rule Simplified. By Charles 
O. Harris. Size 5% by 8% in.; 250 
pp; cloth bound. Published by The 
American Technical Society, Drexel 
Ave. at 58th St., Chicago, Ill. 1943. 
Book accompanied by Dietzgen 10-in. 
wooden practice slide rule. Price $2.50 
for both book and rule. 

One of the principal aims of this 
book is to show how easy it is to learn 
to operate a slide rule by explaining 
clearly and simply, with many good 
illustrations, exactly what the slide 
rule is, what it is used for, its ad- 
vantages, its construction and opera- 
tion, and then in detail the various 
operations that can be performed on it. 
The book is written in the most non- 
technical manner that can be adopted 
for the subject, but at the same time 
care is taken to use the common tech- 
nical terminology and to explain ex- 
actly what this terminology means. 

Although the practice rule included 
with the book is a wooden rule and 
intended only for use in practicing the 
operations described in the book, still 
it is standard in every other respect 
and should serve the learner well until 
he can justify the purchase of a stand- 








ard rule. It is a 10-in. Mannheim slide 
rule with CI and. K scales. 

The book opens with complete in- 
structions on how to read the different 
scales of the rule accurately and pre- 
cisely. This is followed by details of 
each type of calculation; that is, mul- 
tiplication, division, combinations of 
the two, the square and square root, 
and the cube and cube root. These 
are discussed in such a way that they 
can be mastered by the reader who 
studies alone as well as those who 
study in classrooms and it can be fol- 
lowed by anyone who has studied arith- 
metic and can multiply and divide. 
On the other hand, the material in 
the final chapters deals with sines and 
cosines, the tangent of an angle and 
the log and anti-log. These are some- 
what more difficult for the beginner, 
but still not beyond his reach. 

Instructions are given on locating 
the decimal point, handling negative 
numbers, there is a.chapter on how 
to check a slide rule and the answers 
to all numerical problems are given 
at the end. 

The book does not ‘make it per- 
fectly clear that the slide rule cannot 
be an accurate calculating machine, 
that it is Of °gréatest value only for 
numbers of three significant figures 
and even then gives only a close ap- 
proximation, that one of its principal 
advantages is in checking long-hand 
computations. However, these cau- 
tions would only scare ‘the beginner 
and the object is to get him to usc 
the rule as quickly and frequently as 
possible. Except for that minor criti- 
cism, this writer feels the author has 
done a very good job. 








It pays to have sizzle-proof 


Reliance Gage Cocks 


on your water columns...to 


Saue maintenance time 







Hrs a well-made spring-closing Gage Cock 
for pressures to 450 Ibs. It helps you to“hold 
that steam” and prevent costly waste. No need 
to be annoyed by constant “drip, drip” of leaky 
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Write for Gage Cock Bulletins 





5902 Carnegie Avenue 


Catalog No.300,)/2" 
Catalog No.301,%4" 
Rated 450 lb. w.s.p. 
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The Reliance Gauge Column Company 


Cleveland, Ohio 
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SURPLUS MATERIAL & EQUIPMENT 


One General Electric Turbine, 3000 Kilowatt, 200 
pounds steam pressure at a temperature of 
500 degrees F, 

One General Electric Generator, 2300/4000 volts. 

One Westinghouse Condenser. 

One Westinghouse Condenser Cooling Water Pump. 

One Ingersoll-Rand Condensate Pump. 

Steam Jet Air Pumps. 

One General Electric Control Panel. 

One General Electric Oil Circuit Breaker. 

One General Electric Field Rheostat. 


Bids will be received until 10:00 o’clock (CWT) 
A. M. Tuesday, November 23, 1943 and from 
day to day thereafter until sold, in the Board 
rosea Works Office, City Hall, Fort Wayne, 
ndiana. 


FOR FURTHER INFORMATION WRITE 


Board of Public Works 
City of Fort Wayne 


Fort Wayne, Indiana 






FOR SALE 





City Hall 
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NOT JUST ONE BUT ALL ee Every Liberty ship that sails the seas is K & M 
equipped. We at K & M get real satisfaction from knowing that our 65 years 
of experience enables us to produce better pressure and fluid control specialties 


... and to produce them faster. Inquiries inyited Write for Catalog No. 66. 





do it fast - + 
to 2 weeks» ™ 


KIELEY & MUELLER 


+ 
 .  - PRESSURE & FLUID CONTROL SPECIALTIES 
NORTH BERGEN, NEW JERSEY 




















My Business Mainlains GO 6—How to 


High A Kandutds : . 
hel Wy th Meusuting z PATCH 


LL a FLOORS 


. . » While Traffic Rolls 


Here’s a new, fast way to patch 
broken concrete without having to close 
off the area. Use durable INSTANT- 
USE .. . a tough, plastic material 
which you simply shovel into hole— 
tamp—and run traffic over immedi- 
ately. NO WAITING. Bonds tight 
100% automatic—these tank gauges insure . : Roda miles Wines mean 

accurate, trouble-free readings whenever 5 loads. Keep a drum on hand for emer- 

required. No pumps, valves, or auxiliary 5 . ‘ 

units required to read them. Models avail- : ge qencies. Tanmedione chipesent. 

able so that readings can be taken remotely ; Request Descriptive Folder 
from or directly at the tank. Remote reading types utilize balanced P and Details of 
hydraulic transmission system which completely compensates for 
temperature variations on communicating tubing. Accuracy unaf- 
fected by specific gravity of tank liquid. : 
Approved for gauging hazardous liquids by Underwriters’ Labora- ae eS 
tories and other similar groups. Models available to automatically : to F LEXROCK Co. 
control pumps, motors, signals or other devices for maintaining ae 2323 Manning St., Philadelphia 3, Pa. 


minimum or maximum liquid levels. - St Please send me complete INSTANT-USE in- 
Write for complete details, j formation . . . details of FREE TRIAL 
j : : OFFER—no obligation. 


rue LIQUIDOMETER cone fo 4 

















November, 1943 — POWER PLANT ENGINEERING — Chicago, Ill. 183 





Power Plant 
Construction News 


Ark., Jonesboro—Water and Light 
Department has preliminary plans un- 
der way for expansion in municipal 
steam-electric generating station, as a 
postwar project, including installation 
of a new generating unit and auxiliary 
equipment, estimated to cost close to 
$300,000. Also proposes extensions and 
improvements in municipal electrical 
distribution system. 

Colo., Empire—Molybdenum Corp. 
of America, Inc., 500 Fifth Ave., New 
York, N. Y., plans installation of elec- 
tric power equipment in new mill at 
Urad mine, Empire, to have a rated 
capacity for handling about 200 tons 
of ore per day. Cost reported over 
$400,000, with machinery. Work is 
scheduled to proceed at once. 

Conn., Stratford—United Aircraft 
Corp., Vought-Sikorsky Division, 550 
Main St., plans installation of electric 
power equipment in new one-story 
addition, about 250 x 500 ft, for expan- 
sion in parts and assembling depart- 
ments. Cost reported in excess of 
$1,000,000, with machinery. Erection 
will begin at early date. Albert Kahn 
Associated Architects & Engineers, 
Inc., New Center Bldg., Detroit, Mich., 
is architect and engineer. 

Ind., Fort Wayne—Farnsworth 
Television & Radio Corp., 3702 East 
Pontiac St., manufacturer of radio 
apparatus, plans installation of power 


equipment in new one-story addition, 
reported to cost about $250,000, with 
machinery. Output will be used by 
Government which will provide financ- 
ing in amount noted through Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency. Work will begin at early 
date. 

Iowa, Bloomfield—Southern Iowa 
Electric Cooperative, Inc., Bloomfield, 
will make extensions in distribution 
lines in Davis County, with service 
connections and other facilities. Fund 
of $25,000 has been secured through 
Federal aid and work will be carried 
out soon. 

Mass., Chicopee Falls—United 
States Rubber Co., Fisk Tire Division, 
plans installation of electric power 
equipment in new four-story and base- 
ment addition to mill, about 125 x 350 
ft, reported to cost in excess of $550,000, 
with machinery. Work will be placed 
under way soon. Lockwood, Greene 
Engineers, Inc., 10 Rockefeller Plaza, 
New York, N. Y., is architect and 
engineer. 

Mich., Dearborn—Ford Motor Co., 
has contracted with Government for 
expansion in certain plants in Michi- 
gan, exact works not specified, includ- 
ing new buildings and facilities for 
considerable: increased capacity. Elec- 
tric power equipment will be installed. 
Projects are estimated to cost about 


$1,800,000 and $1,330, 000, respectively, 
with financing in both cases provide -d 
by Defense Plant Corp., Washington, 
D. C., Federal agency, which will re- 
tain title to property. 

Minn., Pelican Rapids—Lake Re- 
gion Cooperative Electric Association, 
Pelican Rapids, plans extensions in 
distribution lines in Otter Tail County, 
including service connections and other 
facilities. Cost estimated close, to 
$100,000, with financing secured 
through Federal aid. Proposed to be- 
gin work soon. 

Mont., Circle—McCone County 
Electric Cooperative, Inc., Circle, plans 
installation of transmission and dis- 
tributing lines in parts of McCone 
County, totaling over 350 miles, with 
service connections and other facilitics. 
Proposed to secure power supply from 
Montana-Dakota Utilities Co., making 
connection with high-tension system at 
Wolf Point, where power substation 
will be located. Entire project will cost 
close to $325,000. Proposed to arrange 
financing through Federal aid and se- 
cure a priority rating. 

Mont., Livingston—Northern Pa- 
cific Railroad Co., Fifth and Jackson 
Sts., St. Paul, Minn., has approved 
plans for large expansion in railway 
repair shops at Livingston, comprising 
group of new one-story buildings for 
machine shop and other mechanical 
service. Electric power equipment will 
be installed. Company will remodel 
acetylene generator plant at yard, with 
installation of additional equipment for 
increased capacity. Entire project is 
estimated to cost about $1,400,000. 
Work will be carried out soon. 

N. J., Hoboken—White Metal Mfg. 
Co: 1012 Grand St., manufacturer of 











Use 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That 
why an old Vulcodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive bul- 
letin. 





for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


THE D. T. WILLIAMS VALVE CO. 


Cincinnati, Ohio 
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Special Welded Assembly 


@ Above illustration shows special welded 
assembly and supply-header by Rempe. 


All corner bends are formed on precision 
bending dies, thus saving 64 welding ells, 
128 cuts and 128 line welds. 


For coils, bends and welded assemblies write— 


meMPE CO 


342 No. Sacramento Blvd., Chicago 
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ECCO Suspension Catalyze ; S It. ECCO is the ultimate for 
the purpose it is intended: clarification and coagulation. 


Q. Is the pH range of your present\ 
coagulant restricted? — ECCO is effective over a wide pH range! 


Q. Are you short on capacity or 
retention time? ‘ECCO will increase plant output! 


Q. Are you short on filter runs? ECCO prolongs filter runs! 
Q. Are you obtaining the most ECCO provides a morecompletely softened 
from your softening plant? water with less dissolved solids! 
ECCO is easy to use and regulate. Its adoption in your plant 
involves a minimum of interference with plant personnel 
and present operations practice. 
Your inquiries are invited and demonstrations conducted by 
trained, competent supervisors, can be arranged anywhere. 
Informative booklet and case histories available on request. 


ee ee oe 


8001 FRANKLIN AVENUE 
CLEVELAND, OHIO 


i | LADIESE 





Will maintain the constant pres- 
sure desired regardless of initial 
pressure. It is a dead 
end valve. 
May we send catalog 

E-10? 


The C. E. SQUIRES CO. FITTINGS DIVISION 


E. 40th St. & Kelley Ave. ee | 
elley Ave LADISH DROP FORGE CO. 


CLEVELAND, OHIO 
' CUDAHY [MSuutne =] WISCONSIN 

















WITH QUESTIONS AND. ANSWERS. COMPLETE PRacrim conase ~=Free Examination 


INFORMATION FOR ALL ENGINEERS AND OPERATORS. TO GET TIS ASSISTANCE FoR 4 eommanre 





PART 1—PUMPS—850 Pages: All types—Centrifugal—Rotary—Reciprocating yQuRSELF SIMPLY FILL IN AND PAY SHA 
Pumps: Their Theory, Construction, Operation and Calculations. Air and MAIL YOUR ORDER TODAY ONLY 4 * 
Vacuum Chambers—Power Pumps—Air Pumps—Jet Condensers—Surface Con- os SU GS = A a aR eee es me Oe sam eee ome 
densers—Condenser Auxiliaries—Condenser Operation—Calculations—Cooling AUDEL, Publishers, 49 West 23 St., New York 10, N.Y 
Ponds—Cooling Towers—Water Supply—Hydraulic Rams—Special Service i Send postpaid AUDELS PUMPS, HYDRAULICS, 
Pumps—Automotive Fire Pumps—Dredges—Codes. 942 Illustrations. q AIR COMPRESSORS ($4). If 7 dadiato keep it, 
PART 2—HYDRAULICS—320 Pages: Hydraulic Physics—Drives—~Machine i I will send you $1 within 7 days; then remit $1 
Control—Accumulators—Elevators—Hydraulic Airplane Control monthly until purchase price of $4 is paid. 
HD GRAHAM Automobile Brakes—Shock Absorbers—Presses=Turbines. Many 
cA new uses explained. 310 Illustrations. 
TREATISE must PART 3—AIR COMPRESSORS—406 Pages: Compression of 
y Air—Compressor Classification—Parts, Types—Inter and After 
Coolers—Regulating Devices—Installation—Lubrication—Opera- Oceupation 
tion— Maintenance—Blowers—Super-Chargers—Pneumatic Hand 
Tools—Ready Reference Index and Tables. 402 Illustrations. J Employed by 
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collapsible metal tubing, plans installa- 
tion of electric power equipment in 
new one-story addition, about 60 x 135 
ft, reported to cost close to $60,000, 
with machinery. Work is scheduled to 
begin at once. 

N. J., Princeton—Heyden Chemical 
Corp., 50 Union Sq., New York,.N. Y., 
manufacturer of drugs, pharmaceuti- 
cals, etc., plans installation of electric 
power equipment, refrigerating ma- 
chinery, temperature control apparatus, 
etc., in new one and multi-story plant 
on 50-acre tract of land near Princeton, 
for production of “Penicillin,” new 
bacteria-killing drug. A boiler house is 
planned for central-heating service. En- 
tire project will cost about $1,000,000, 
with financing provided by Defense 
Plant Corp., Washington, D. C., Fed- 
eral agency. Work will begin at once. 

N. Y., Brooklyn—Charles Pfizer & 
Co., Inc., 11 Bartlett St., manufacturer 
of drugs and pharmaceutical products, 
plans installation of eléctric power 
equipment, refrigerating machinery, 
temperature control apparatus and 
other equipment in new local plant at 
400-12 Marcy Ave., where a former 
factory has been acquired, and will be 
remodeled for production of “Penicil- 
lin,” new bacteria-killing drug. Equip- 
ment will be provided for large output. 
Cost estimated over $700,000. Work 
will proceed at once. 

N. Y., Pearl River—Lederle Labora- 
tories, Inc., manufacturer of pharma- 
ceutical products, will carry out expan- 
sion in local plant for manufacture of 
“Penicillin,” new bacteria-killing drug, 
for Government, including additional 
building with machinery for large out- 
put. Electric power equipment will be 


installed. Entire project will cost about 
$470,000, with financing provided by 
Defense Plant Corp., Washington, 
D. C., Federal agency. Work is being 
placed under way. Company is a sub- 
sidiary of American Cyanamid Co., 
30 Rockefeller Plaza, New York, N. Y. 

Ohio, Cleveland—Victoreen Instru- 
ment Co., 5806 Hough Ave., manufac- 
turer of precision instruments and 
parts, plans installation of electric 
power equipment in new plant on 
Perkin Ave., near East 36th St. Cost 
estimated about $90,000. W. S. Fer- 
guson Co., 2362 Euclid Ave., is con- 
sulting engineer. 

Ohio, Mansfield—Mansfield Tire & 
Rubber Co., 515 Newman St., plans 
installation of electric power equipment 
in new five-stogy and basement mill 
addition, reported to cost in excess of 
$200,000, with machinery. Bids are 
scheduled to be asked soon on general 
erection contract. Charles W. Conklin, 
Mansfield, is architect. 

Ohio, Toledo—Fiske Brothers Re- 
fining Co., 1500 Oakdale Ave., manu- 
facturer of lubricating oils, greases, 
etc., plans installation of electric power 
equipment in connection with proposed 
rebuilding of portion of plant, recently 
destroyed by fire, with loss reported 
over $200,000. Main offices are at 129 
Lockwood St., Newark, N. J. 

Okla., Tulsa—Public Service Co. of 
Oklahoma, Public Service Bldg., has 
completed plans for new control and 
switching station for service in city area. 
It will be constructed in three sections, 
with gross rating of 375,000-kw. Cost 
estimated close to $100,000. A building 
permit has been issued and work will 
proceed at once. 


Pa., Pittsburgh— United States Coa] 
& Coke Co., Frick Bldg., Pittsburgh, 
is reported planning installation of new 
coal-cleaning and preparation plant at 
one of coal mining properties, exact 
location not announced, comprising 
several buildings with machinery for 
large tonnage. Electric power equip- 
ment will be installed. Cost reported 
over $2,000,000. 


Texas, Waco—General Tire & Rub- 
ber Co., 1708 East Market St., Akron, 
Ohio, plans new branch mill at or near 
Waco, exact location soon to be deter. 
mined, comprising several large one 
and multi-story buildings, to be 
equipped for initial capacity of about 
3000 tires per day. Electric power 
equipment will be installed. Proposed 
to build a power house for mill service. 
Entire development is reported to cost 
about $3,500,000. 

Vt., Montpelier—State Department 
of Buildings, State House, plans boiler 
plant for central-heating service in pro- 
posed new state office building, now 
being arranged as a postwar project. 
It is estimated to cost over $500,000 
Freeman, French & Freeman, 138 
Church St., Burlington, Vt., are archi- 
tects; Jaros, Baum & Bolles, 415 Lex- 
ington Ave., New York, N. Y., are 
consulting engineers. 

Wash., Seattle—Puget Sound Power 
& Light Co., Electric Bldg., has ap- 
proved plans for extensions in power 
substation on West 45th St, comprising 
a new building for auxiliary power con- 
trol service, synchronizing condenser 
yard and other facilities. Work will be 
carried out at once. No estimate of 
cost announced. 





There's an AUTO-TITE 
JOINT for you-No matter 
what your problem may be 


Auto-Tite Joints will help avoid troubles aris- 
ing from impingement, jolting; vibration or 
constant change of direction. They are built 


to take excessive stresses and strains. 


SUPERIOR 


AUTO-TITE 


Rollortlex JOINTS 


In every Roll-or-Flex Joint the spring on the 
adjustment screw, together with the follower, 
permits gasket to seat itself under low and 
Metal-to-metal in spherical 


high pressures. 





MANZEL LUBRICATORS TAKE THE GUESS: 
WORK OUT OF ENGINE LUBRICATION 


MANZEL BROTHERS COMPANY, 327 Babcock St., Buffalo 10, N. Y. 


Manzel Lubricators can be depended 
on to deliver positive, friction-eliminat- 
ing lubrication to cylinders and bearings. 
They start, stop, speed up and slow down 
with the engine. Once feed is set, they 
deliver exactly the desired amount of oil 
-——never too much or too little. ‘ 

Sturdily built, accurate, metering 

pumps, Manzel Force Feed Lu- 
bricators provide trouble-free lu- 
brication for the life of the en- 
gine. Leading manufacturers of 
engines, pumps, compressors 
and other heavy machinery in- 
stall Manzel Lubricators as 
standard equipment. More than 
45 years’ experience in special- 
izing on lubricators goes into 
every Manzel Lubricator. 


Write for Catalog 25-C 








Motor-Generator Exciter 
For Sale 


General Electric direct current generator No. 661083, 
Compound wound, Form A, Type RC-15, Volts no 
load—125, Amp.—400, Volts full load—125, Speed 
1200/1165, 50 KW. 


General Electric Three Phase Induction Motor No. 
1187975, Type KT, 347-6-75-1220, Form-B, Three 
Phase, Cycles 60, Speed full load—1165, Volts 440, 
Amp.—89, HP.—75. 


contact prevents extremely high pressure 
on gasket. 


Hiram Walker & Sons, Inc. 
Ft. of Edmund St., Peoria (1), Ill. 





AUTO.-TITE DIVISION 


SUPERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 
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Make Your Power Plant Building Dollars Buy 
Leakproof, Long-Lasting Construction .. . 


Recent Installations 


WE take pardonable pride in the fact that | yew wampsHIRE GAS & 
100% of Connery output is going to war pro- | ELECTRIC CO 


PORTSMOUTH, N. H. 


duction projects. And we feel certain that the | yitep iLtuMINATING CO. 
many plants using (and planning to use} BRIDGEPORT, CONN. 


ROCHESTER GAS AND 


Connery's Improved Expansion Stiffened Con- | Eitctric co 


struction for stacks, breechings, ducts, etc., 


ROCHESTER, N. Y. 
INDIANAPOLIS POWER & 


won't mind if we give our best to “our first | tigut co. 
customer,’ Uncle Sam. INDIANAPOLIS, IND. 


As government priority construction slackens, 


CONSOLIDATED GAS ELEC. 
& LIGHT PR. CO. 
BALTIMORE, MD. 


however, we will be in a position to offer old VIRGINIA PUBLIC SERVICE 


ALEXANDRIA, YA. 


and new customers specific help on their prob- | ys NAVAL TRAINING STA- 
lems of power plant construction. TION GREAT LAKES, ILL. 


HENRY oe SONS 


CONNERYCONSTRUCTIONCO. | 00 651c 7s teernA, PA 


Second and Luzerne Sts. Philadelphia, Pa. PHILADELPHIA, PA. 








to 1500 Ib. 





Specify 


411 G-A TRIPLE ACTING 


I NON-RETURN VALVES 


NOTE THESE FEATURES— 


: They are two valves in one—a 
stop check and an emergency 
stop. 

* 


They provide low cost “life and 
property” insurance should a 
boiler tube fail or a steam line 
burst. 

e 


Furnished double extra heavy 
throughout, these valves are the 
heaviest of their kind. 


Can be tested in service. 


rd 
— e 


Supplied with either flanged ends or welded necks: in angle, 
globe, or elbow types from 242 in. to 16 in.: pressures 150 


Write for Specifications 


GOLDEN -ANDERSON 


VALVE SPECIALTY CO. 


FULTON BUILDING, PITTSBURGH, PA. 





ARE YOU WASTING THE PORTABLE 


Precious Fuel FYRITE 
Cems CO, ANALYZER 


e EXPOSES STACK LOSS 
INSTANTLY! 
ee 


Getting all the heat possible from 
your fuel? Be sure—use the FYRITE 
“Orsat” CO. Analyzer. It makes ac- 
curate flue gas tests easy—instantly 
exposing percentage of fuel wasted. 
The FYRITE is simple, rugged, cold- 
weather proof—has no valves, clamps 
or leveling bottle; no glass parts or 
batteries. More than 8000 FYRITES 


are in service. 














OXYGEN ANALYZER designed 
on same principle available soon. 
Write for particulars. 














c 


“9 y 
RETURN THIS COUPON FOR BULLETIN 340 
on FYRITE ne ee learn how to get 

$1832 CompLete immediate delivery under priority regulations. 


WITH INDUSTRIAL 
TYPE FLUE FILTER 








Name 


BACHARACH 


Industrial Instrument Co. Address 
7000 BENNETT ST , 
PITTSBURGH, PA L City 
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REASONS WHY 


Power Plants Choose | 


Chapman Tilting-Disc Check Valves 


Among the. exclusive advantages of this unique type of 
check valve, these are the headliners: 
1. No damage to pipe lines... because the tilting-disc can’t slam. 
It closes quickly and silently because the flow cushions the 
short flap of the disc. 
Valve-maintenance is cut to the vanishing point . . . because the 
disc does not flutter in the flow, hence causes little wear on 
hinge-pins and bearings. ; 
Head loss is cut 65% to 80% over conventional type checks... 
which increases pipeline capacity, also delivers greater power 
savings where valves are installed on pump discharge lines. 


4. Horizontal or vertical installation is equally efficient on water, 
steama, Oil, gas, and air lines. 
Send today for Chapman’s illustrated Engineering Data 
Book which gives full information on how Tilting-Disc 
Check Valves will improve your plant operation and cut 
your costs far beyond ordinary swing-type checks. 


The CHAPMAN VALVE Mfg. Co. 


INDIAN ORCHARD, MASS. 
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Steam power is produced from GOOD WATER by Permutit 


HE big bombers move fast along the 

Consolidated Vultee line at Fort Worth. 
“Controlled Conditions”—built into the plant 
by its designers, The Austin Company—leave 
nothing to ‘chance. This tight control begins 
right at the source of production—the power 
plant—where Permutit* water conditioning 
guards against shutdowns. Impurities in the 
feedwater would cause scaling and corrosion 
of boilers and steam lines, resulting in loss of 
time for turbining and replacement of tubes. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS 





Permutit Deaerating Hot Lime Soda Water 
Softeners remove these impurities before the 
water enters the boilers. 

Good water by Permutit is- helping thou- 
sands of war plants, shipbuilding and Navy 
yards to “beat the promise.” Perhaps it can 
speed production at your plant. Write us about 
your problem: The Permutit Company, 
Dept.A1,330 West 42nd Street, New York 18, 
N. Y. In Canada: Permutit Company of 
Canada, Ltd., Montreal. «trademark Reg. U. S. Pat. Off. 


Serving industry 
and the armed 
forces... with 


GOOD WATER 








